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ABSTRACT 

We present an updated catalog of 113 X-ray flares detected by Swift in the ~ 33% of 
the X-ray afterglows of Gamma-Ray Bursts (GRB). 43 flares have a measured redshift. 
For the first time the analysis is performed in 4 different X-ray energy bands, allowing 
us to constrain the evolution of the flare temporal properties with energy. We find 
that flares are narrower at higher energies: their width follows a power-law relation 
w oc E~ ' 5 reminiscent of the prompt emission. Flares are asymmetric structures, with 
a decay time which is twice the rise time on average. Both time scales linearly evolve 
with time, giving rise to a constant rise-to-decay ratio: this implies that both time 
scales are stretched by the same factor. As a consequence, the flare width linearly 
evolves with time to larger values: this is a key point that clearly distinguishes the 
flare from the GRB prompt emission. The flare 0.3 — 10 keV peak luminosity decreases 
with time, following a power-law behaviour with large scatter: L p k oc t~£ °' 5 . When 
multiple flares are present, a global softening trend is established: each flare is on 
average softer than the previous one. The 0.3 — 10 keV isotropic energy distribution 
is a log-normal peaked at 10 51 erg, with a possible excess at low energies. The flare 
average spectral energy distribution (SED) is found to be a power-law with spectral 
energy index j3 ~ 1.1. These results confirmed that the flares are tightly linked to 
the prompt emission. However, after considering various models we conclude that no 
model is currently able to account for the entire set of observations. 

Key words: gamma-ray: bursts - radiation mechanism: non-thermal - X-rays 



1 INTRODUCTION 

Gamma Ray Bursts (GRB) are short flashes of gamma-rays 
that during their early lifetime outshine any other source of 
gamma rays in the sky. The first event was dete cted in 1967 
and announced in 1973 (|Klebesadel et alJll973h . Since then 
and after about 40 years of research our knowledge has in- 
creased significantly mainly thanks to three high-energy mis- 



E-mail: guido.chincarini@brera.inaf.it 



sions, Cornpton Gamma-Ray Observatory (CGRO), Beppo- 
SAX and Swift that, together with related theoretical works, 
marked fundamental milestones in our knowledge of this 
phenomenon. These observations characterized the main fea- 
tures of these events. 

The timescal e of the prom pt emission lasts from a 
few milliseconds (|Vedrennelll981f ) to thousands of seconds 
ijHurlev et al.l |2002| ). The distribution of its duration has 
been shown to be b i modal l|Mazets et aI1 |l98ll:l Norris et al 



1 19841 : iHurlevI 1 19891 : iDezalav et all 1 19921 : 



Kouvcliotou et al 
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therefore GRBs can be classified as "short" and 
"long" . The time profile of the prompt emission may present 
either multiple spikes of very short duration or relat ively 
broad peaks with no fast variability (|Norris et alj|2005h . Af- 
ter the discovery o f the isotropic distribution of the BATSE 
GRBs on the sky (jMeegan et al.l["i992l; iFishman et al J 1 1993 : 
Paciesas et al.l Il999h_ and the detec- 



iBriggs et all |l996 



tion of the after g low of GRB970228 JCosta et al.1 [l997l: 
Groot et alJ 1 19971: Ivan Paradiis et alJ 1 19971 : IPaciesas et al.l 



19991 : iDiorgovski et al.ll200ll) it was clearly demonstrated 



that at least long GRBs were extragalactic and involved the 
emission of huge amoun ts of energy in a s hort time. Af- 
ter the launch of Swift l|Gehrels et al.l [2004h it was firmly 
est a blished that short GRBs also have an extragalactic ori- 
gin llGehrels et al.ll2005l: iButler et al.ll2005l : Iwiasenor et al] 
2005 : iBarthelmv et alJl2005bF and therefore these bursts in- 
volve the emission of a rather large amount of energy as 
well. 

The X-Ray Telescope (XRT iBurrows et"afl l2005ah on 
board the Swift satellite allows the early and well sam- 
pled observations of the afterglow. The temporal behaviour 
of the observed light curve was completely unexpected 
since, according to the data gathered by Beppo-SAX (the 
record pointing of this satellite after detection was how- 
ever of about 4 hours), the expectation was for a flux de- 
caying smoothly as a power-law, F ~ t~ . It was real- 
ized rather soon by the Swift team that the light curve 
of many GRBs w as characterized by a more complex tem- 
poral behaviour dNousek et all 120061 ; lO'Brien et all l200fJ : 
IZhang et al.ll2006T ): a steep early decay, a "plateau" and a 
late decay where the slope observed by Beppo-SAX is es- 
sentially reco vered. These phas es can be either all or in 
part present (|Evans et all 120091 ') . The significant achieve- 
ments have been accompanied by substantial theoretical ef- 
fort to interpret the data. The internal - external shock 
model (iMeszaros fc Reesll993l : lRees fc Meszarosll 19921 , 1"l994l . 
see also Piran 1999, 2004 and referenc es therein) within the 



fireball scenario (|Cavallo fc Reel 19781 ) explains many of the 
characteristics of the observed lig ht curve and spectrum of 
GRBs (see e.g. IZhang et al.ll2006l and reference therein; for 
a critical revie w of this model and possible alternatives see 
lLvutikov|[2009l l. 

Indeed one of the most intriguing discoveries of the 
Swift /XRT was the existence of flares in many of the 
observed GRB afterglows, that released a large emis- 
sion of energy at later times than the prompt emission 



sion or energy at l ater time s tnan tne prompt emission 
(IBurrows et al.ll2005bl; IFalcone et al.ll2006l ; IChincarini et all 
l2007i : iFalcone et all 120071 '). The "first detection of flares 



with th e Swift /XRT occurred in X-Ray Flash ( XRF) 



050406 (IBurrows et all l2005bl: iRomano et all l2006bh an d 



GRB050502B (|Burrows et al.M2005bl : IFalcone et all l2006h 



In the first case the afterglow light curve exhibits a re- 
brightening of a factor of 6 that decayed quickly to recover 
the previous temporal behaviour. The flare in GRB050502B 
was spectacular with a rebrightening of the light curve of 
a factor 500; its fluence is comparable to the one of the 
prom pt emission observed b y the Burst Alert Telescope 
fBAT lBarthelmv et al1l2005al ) on board the Swift satellite. 
Further observations confirmed that flares are quite common 
events in the light curves of GRBs (~ 33% of GRB after- 
glows exhibit flares). The energetics involved as well as their 
spectral properties, in particular the hard-to-soft evolution, 



are strong indications that X-ray flares have a common ori- 
gin with the gamma-ray pulses. Furhermore, the presence 
of an underlying continuum with the same slope before and 
after the flaring activity excludes the possibility that flares 
are related to the afterglow emission by forward external 
shocks. Therefore their properties can provide an important 
clue toward the understanding of the mechanism that is at 

the basis of the GRB phenomenon. 

Previous analysis was performed by Chincarini et al.l 

(|2007l . hereafter Paper I) and IFalcone et aT I (|2007l . hereafter 



Paper II). These authors concluded that: 

(i) flares occur in all kind of GRBs: short and long, high 
energy peaked GRBs and X-ray flashes; 

(ii) the flare intensity decreases with time and the flare 
duration increases with time; 

(iii) a sizable fraction of flares cannot be related to the 
external shock mechanism; 

(iv) the temporal behaviour of flares is very similar to the 
one of prompt emission pulses; 

(v) the number of flares of a single event does not corre- 
late with the number of detected prompt pulses; 

(vi) the energy emitted during a bright flare is very large 
and in some cases is of the order of the prompt emission 
observed by BAT. Their average fluence, however, is about 
10% of the prompt emission fluence measured by BAT; 

(vii) the peak energy is typically in the soft X-rays, ^ 1 
keV; 

(viii) the hardness ratio evolves following closely the evo- 
lution of the flare luminosity with a hardening during the 
rise and a softening during the decay; 

(ix) a long lasting activity by the central engine is advo- 
cated. 

In the present work we expand the statistics of Paper I 
considering a wider sample of X-ray flares. Moreover, for the 
first time, we constrain the evolution of the properties of the 
flares in different X-ray energy bands inside the 0.3— 10 keV 
bandpass of the XRT . Finally, the flares are fitted with the 
function proposed in lNorris et al. (2005): this allows us to 
study the asymmetry of the flare temporal profiles, to assess 
the rise time and the decay time evolution with time. 

The paper is organized as follows. In Sec. [2] we describe 
the data reduction procedure and in Sec. [3] the flare sample 
and the fitting procedure. In Sec. [4] we describe the analysis 
of the temporal behaviour of flares (Sec. l4.l| ) and their ener- 
getic and spectral properties (Sec. 14.2]) . In Sec. [5] we discuss 
the main results of our analysis. Then conclusions follow. 

Throughout the paper we follow the convention /„ (t) oc 
v~^t~ a , where the energy spectral index B is related to the 
photon index F — 8 + 1. We have adopted the standard val- 
ues of the cosmological parameters: H a — 70 km s _1 Mpc -1 , 
Om = 0.27 and Qa = 0.73. Errors are given at 1 a confidence 
level unless otherwise stated. 



2 DATA REDUCTION 

XRT data were processed with the latest version of the HEA- 
SOFT package available at the time of the discovery of the 
GRB explosion and corresponding calibration files: standard 
filtering and screening criteria were applied. In particular 
we used grades — 2 and — 12 in windowed timing (WT) 
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and photon counting (PC) modes, respectively. Swift /XRT 
l|Burrows et al.ll2005al ) is designed to acquire data using dif- 
ferent observing modes depending on source coun t rates to 
minimize the presence of pile- up ( Hill et all 2004): the first 
orbit contains Windowed Timing (WT) data if the source is 
brighter than a few counts s~\ while for lower count rates 
the spacecraft automatically switches to the Photon Count- 
ing (PC) mode to follow the fading of the source. Generally, 
WT data are extracted in a 20 x 40 pixel region centered 
at the afterglow position along the WT strip of data. For 
count-rates above ~ 15 count s~\ we expect the source to 
be affected by pile-up ijRomano et al . 2006a): in this case 
the central part of the rectangular region is excluded from 
the analysis. The size of the exclusion region is determined 
from the study of the distortion of the grade distribution. 
The study of the distortion of the mean energy associated to 
each photon gives consistent results. WT background data 
are extracted within a rectangular box which is manually 
chosen to be far from serendipitous background sources. 

For PC observations, events are selected within four dif- 
ferent regions: first, PC data are extracted from a circular re- 
gion centered at the enhanced position provided by the XRT 
team. In most cases a radius of 20 pixel (1 pixel ~ 2.36") 
is used. The radius is chosen so as to contain ~ 90% of 
the total flux as determined by the xrtmkarf tool. Excep- 
tions are however present: bright (faint) sources require radii 
greater (smaller) than the standard 20 pixel value; at the 
same time, also for bright sources, a region of event extrac- 
tion smaller than usual is sometimes necessary to avoid con- 
tamination from serendipitous background sources. When 
the PC data suffered from pile-up, we extracted the source 
events in an annulus whose inner radius is derived comparing 
the observed to the nominal Point Spread Function (PSF, 
IVaughan et aljfeood ). The original radial distribution of ra- 
diation -and the total source flux- is then recovered using the 
accurate information of the instrumental PSF provided by 
iMoretti et all (|2005l ). When the count-rate of the fading af- 
terglow is lower than 0.01 count s _1 , the source events were 
extracted from a smaller region to assure a high signal-to- 
noise (SN) ratio. This required the introduction of a third 
PC extraction region: a circle with a typical 10 pixel radius. 
Finally, the PC background level was assessed extracting the 
events from an annular region centered as close as possible to 
the GRB location and with an inner radius greater than 3/2 
the radius of the source region. When this was not possible, 
background data were selected within a circular region with 
size as big as possible. In both cases the background region 
is chosen in a source-free portion of the soft X-ray sky. This 
was accomplished by reading the PC cleaned event list file 
with the Ximage package and localizing any source in the 
field with a minimum SN equal to 2. 

The background subtracted, PSF and vignetting cor- 
rected light-curves were then re-binned so as to assure a 
minimum SN equals to 4 for WT and PC mode data. When 
single-orbit data were not able to fulfill the signal-to-noise 
requirement, data coming from different orbits are merged 
to build a unique data point. Further details can be found 
in Margutti et al. (in prep.). 

This procedure was applied 5 times to produce a 0.3—10 
keV count-rate light curve ( "tot" ) together with four count- 
rate light curves of the same event in 4 different sub-energy 
bands. In particular we have: "fvs": light curve containing 



photons filtered in the observed energy interval 0.3 — 1 keV; 
"fms" : light curve containing photons filtered in the observed 
energy interval 1 — 2 keV; "fmh": light curve containing pho- 
tons filtered in the observed energy interval 2 — 3 keV; "fvh": 
light curve containing photons filtered in the observed en- 
ergy interval 3 — 10 keV. This assures the valuable possibility 
to investigate the variations of the flare temporal properties 
as a function of the energy of the emitted photons. 



3 SAMPLE SELECTION AND FITTING 
PROCEDURE 

We considered all the Swift GRBs observed between April 
2005 and March 2008. During this period the GRBs detected 
were 332 (109 with redshift z): 284 by Swift (104 with z), 26 
by INTEGRAL (1 with z), 10 by IPN (1 with z), 9 by HETE 
(3 with z), and 3 by AGILE. Observations of GRB afterglows 
by Swift/XRT have been carried out in 234 casef]. 

In order to have a sample as homogeneous as possible, 
we selected flares from all the X-ray afterglows observed by 
XRT with the following criteria: 

(i) the flare contains a relatively complete structure: rise, 
peak and decay phase; 

(ii) the flare structure can be fitted with an analytic func- 
tion, thus giving a homogeneous set of parameters; 

(iii) the flare is clearly distinguishable from the underly- 
ing continuum. Small fluctuations have not been identified 
as flares; 

(iv) blended flares, which have more complicated struc- 
tures, are included in the present statistical sample only if 
the various pulses are easily identified; 

(v) the flares are "early" , i.e. peak time < 1000 s. 

The present data set consists of 56 GRBs that have 
bright (i.e. peak count rate > 1 count s~ ) X-ray flares. Two 
of them, GRB051210 and GRB070724A, are short GRBs. 27 
GRBs present a single flare, 15 two flares and in 14 cases we 
have more than two flares. The total number of flares is 113, 
each one analysed in the XRT energy bandpass (0.3—10 keV) 
and, when the count-rate was high enough to properly fit the 
profile of the emission (30 flares), also in sub-energy bands 
(0.3-1 keV, 1-2 keV, 2-3 keV, 3-10 keV) in order to detect 
any chromatic difference. 21 GRBs of the present sample 
have also redshift measurements (43 flares): this subsample 
has been used to investigate the flare properties in the source 
rest frame. 

Some giant flares, such the ones detected in 
GRB060510B, GRB070129 and GRB070616, are not in- 
cluded: the initial flare in GRB060510B could be the prompt 
emission observed in X-rays, and the underlying continuum 
is hard to define; flares in GRB071029 are strongly over- 
lapping; the flare in GRB070616 contains some fluctuations 
which are difficult to distinguish. 

The choice of limiting the present sample only to early 
flares is motivated by the aim of making a direct comparison 
with the prompt emission pulses. Therefore, the early flares, 
with higher SN ratio and temporal resolution, are more suit- 
able for this purpose. A detailed analysis of late flares and a 

1 For the numbers of observed GRBs provided we refer to 
http://www.mpe.mpg.de/~jcg/grbgen.html 
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comparison with this sample will be presented in Bernardini 
et al. (in prep.). 



3.1 Fitting procedure 

The flares detected by XRT generally present a rather 
smooth profile and only in very few cases it is possible to de- 
tect substructure indicating rapid variability, although to a 
rather low statistical level. Previous attempts to detect vari- 
ability over very small time scales have been inconclusive. 
This subject, beyond the scope of the present work, will be 
discussed in Margutti et al. (in prep.). 

To derive information about the properties of the flares, 
and eventually their relation to the shock physical parame- 
ters, two approaches are viable: a) to develop a model based 
on the assumed physical mechanism or b) to choose an em- 
pirical analytical function to fit the observed light curve and 
to estimate the parameters characterizing its shape. In this 
second case the comparison with models prescriptions can 
be carried out later. We choose this second empirical ap- 
proach since it allows to obtain more general results that 
should then help in discriminating among different models 
and to avoid biases. 

In Paper I we used a Gaussian and broken power- 
law functions for the combined fit flare plus underlying 
continuum to derive widths and peak intensities. For the 
rise and decaying times and slopes we used an exponential 
and, for a few cases, w e tested the function introduced in 
iKobavashi et all (|l997f l- 

In this work we d erive the flare para meters using the 
function proposed by iNorris et al.l (|2005l . Norris05), after 
testing various empirical or s emi-e mpirical profiles. The 
function used in INorris et all (|2005h consists of two com- 
bined exponentials denned by 5 parameters that is not dif- 
ferentiate at the peak time. Nevertheless it is quite flex- 
ible to reproduc e a wi de range of pulse shapes and width. 
Kobavashi et al.l (|l997l ) (but see also lDaigne fc Mochkovitchl 
19981 ) proposed a semi-empirical profile that would account 
for the variability produced by internal shocks among rela- 
tivistic shells having an ad hoc distribution of the Lorentz 
factor. Although such an issue is beyond the scope of the 
present work, the function proposed is quite satisfactory. 
This profile is not differentiable at the peak intensity as 
well, since it is the sum of two functions t hat are used to 
fit the rising and decaying part separately. iKocevski et alj 
(|2003l ) proposed a FRED profile using an analytic function 
derived from physical first principles and accounting for the 
spectral evolution. The derived function describes the pulses 
by 4 parameters and the peak time can be calculated from 
them. The profile is completely satisfactory and leads to 
clear statistical results for single pulses, as it will be dis- 
cussed later on. On the other hand, when compared to the 
Norris05 profile it appears to be slightly more complicated 
and the derivation of the parameters of interest less forth- 
coming. For all these reasons we choose the Norris05 profile. 

The Norris05 function is the inverse of the product of 
two exponentials and is fully determined by 4 parameters: 

Norris05(t) = A Xe'T^)' 1 ^ 1 for t > t„ (1) 
where ^ = (ti/t2) 1//2 and A = e 2 ^. The intensity is at max- 
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Figure 1. The best-fitting of the flares of GRB051fl7A with 11 
Norris05 function (colored lines) is shown after the subtraction 
of the underlying continuum. Inset: Simultaneous fit of the same 
flares (red solid line) and of the underlying continuum (blue solid 
line) . The errors on the estimate of the underlying continuum are 
properly accounted for (pink error bars). 



imum at t v u = r p k + t 3 = (r^) 1 ^ 2 + t s . The pulse width is 
measured between the two 1/e intensity points, 

W = A£i/ e = tdecay + irisc = T 2 (l + 4/i) 1/2 . (2) 

The pulse asymmetry is 

k = * decay ~ trise = (1 + 4/x)- 1/2 . (3) 

tdecay + trise 

tdecay and t r ise are expressed in terms of w and k as: 

tdecay.rise = \ W Q ^ fe ) 1 ( 4 ) 

For a full descri ption of the Norris 05 function and parame- 
ters we refer to INorris et alj l|2005l) . The results of the fit- 
ting procedure are listed in Tables [T] and The errors on 
the derived quantities are obtained accounting for the entire 
covariance matrix of the fitting parameters. The flare flu- 
ence S is calculated integrating the corresponding Norris05 
function over the interval between ti,go and t2,90, and then 
converted into physical units by applying a conversion fac- 
tor computed by extracting the spectrum around the peak 
time with a minimum of 2000 photons. The spectrum has 
been fit using an absorbed simple power-law model within 
XSPEC. 

We fitted simultaneously the underlying continuum and 
the flares by adopting a multiply broken power-law plus a 
number of Norris05 functions (the best-fitting of the flares 
of GRB051117A is shown in Fig. [1] as an example). As a 
measure of the quality of the fit we used the \ 2 statistics. 
Quite often, and especially for the 0.3 — 1 keV and 3 — 10 
keV bandpasses, the fits were not satisfactory due to the low 
count-rate and SN ratio. However the fit could be mildly 
constrained by the solution of the parameters we had when 
fitting the whole XRT band (0.3 - 10 keV). 



GRB X-ray flares 5 



Table 1. Table of the best-fitting parameters and of the derived physical quantities. From left to right: name of the GRB, bandpass (see 
Sec. [2), redshift z, parameters describing the Norris05 function (A, t s , r\, T2), peak time tp^, width w, asymmetry k, rise time t T [ se , decay 
time idecayj fluence of the flare S. 



fvhl 
fvh2 
fvh.i 



14.6 ± 3 
64.2 ± 4 
39.2 ± 2.8 
4.5 ± 1.5 



2.9 ± 
5.7 ± D.6 

2.3 ± 0.4 

2.4 ± 0.3 
181.5 ± 7.0 
25.6 ± 2.5 
16.4 ± 1.5 



39.5 ± 2.3 
3.6 ± 0.8 
68.9 ± 4.0 
■1.4 ± 1.1 



169.2 ± 15.5 
± 

180.5 ± 2T.9 

350.8 ± 39.4 
436.7 ± 26.4 
647.4 ± 37.4 

266.9 ± 86.5 

439.0 ± 34.9 
604.4 ± 98.9 

425.2 ± 22.6 

448.1 ± 28.3 

705.2 ±11.8 

298.6 ± 184.8 

417.1 ± 135. 5 

595.3 ± 236.4 

277.4 ± 324.3 

458.7 ± 229.6 
544.4 ± 252.4 

265.3 ± 17.4 
261.0 ± 26.6 

249.2 ± 10.6 
275.6 ± 12.3 
249.6 ± 14.5 



90.1 ± 9.0 
147.3 ± 16.2 
97.6 ± 1.9 
138.0 ± 13.2 
91.9 ± 4.3 



98.7 



0.4 ± 38.0 
656.5 ± 381.5 
1147.1 ± 397.9 

642.8 ± 611.4 

1353.1 ± 1031.0 
1050.0 ± 490.4 

1593.2 ± 2637.0 
168.5 ± 128.9 

1061.0 ± 396.9 
75.3 ± 60.2 
866.7 ± 1888.0 

1947.1 ± 3455.0 
2388.9 = 10240.0 

1671.6 ± 5039.0 
1124.5 ± 4945.0 

2528.7 ± 9229.0 

43.1 ± 50.5 

78.2 ± 104.5 
93.1 ± 68.5 

12.8 ± 21.9 
112.5 ± 94.4 

17.9 ± 5.7 
31.6 ± 31.3 
60.1 ± 64.4 
49.6 ± 87.7 
27.6 ± 10.9 

116.9 ± 139.7 

84.3 ± 56.3 
15.6 ± 37.0 

17.4 ± 10.0 
0.7 ± 2.4 



22.6 ± 12.1 

40.0 ± 97.4 
141.6 ± 27.0 

53.1 ± 7.3 

21.7 ± 6.6 
143.4 ± 37.5 

60.1 ± 11.5 
19.5 ± 10.2 
181.0 ± 39.8 

49.2 ± 6.6 

32.3 ± 8.2 
152.2 ± 133.2 

33.8 ± 26.3 

10.9 ± 14.5 
92.9 ± 103.7 
34.8 ± 84.4 
16.1 ± 19.4 



44.7 ± 8 
50.0 ± 1 



56.8 ± 18.6 



9.4 ± 1.1 

9.4 ± 3.3 

1.5 ± 0.9 
5.1 ± 5.0 



209.6 ± 4.0 

218.6 ± 5.5 
197.8 ± 6.5 

184.3 ± 166.1 

655.7 ± 101.2 

683.4 ± 53.1 

765.5 ± 69.8 

707.4 ± 197.4 
690.2 ± 72.4 

780.7 ± 182.2 

599.8 ± 73.1 

676.6 ± 53.5 

754.5 ± 23.8 

661.7 ± 464.6 

673.7 ± 283.1 
756.5 ± 432.3 

671.4 ± 711.5 

656.5 ± 547.2 

745.9 ± 462.3 
309.2 ± 5.7 
323.5 ± 9.2 

308.8 ± 6.3 
302.5 ± 8.6 



47.1 ± 253.5 
438.9 ± 86.6 
234.9 ± 31.4 

103.5 ± 33.6 
522.7 ± 139.6 
253.0 ± 46.4 
118.9 ± 67.2 
398.9 ± 92.9 
217.7 ± 29.5 

86.1 ± 22.7 

494.2 ± 413.9 

189.3 ± 138.1 

84.5 ± 123.1 

393.6 ± 437.3 

169.5 ± 360.1 
114.9 ± 146.6 

99.2 ± 12.0 

122.6 ± 15.9 
102.6 ± 7.9 

96.6 ± 18.6 
106.2 ± 9.1 
22.8 ± 1.7 
30.6 ± 6.9 



36.6 ± 3.1 

19.2 ±1.2 

20.8 ± 5.1 

15.3 ± 0.7 

35.9 ± 8.4 



1.8 ± 6.2 

3.3 ± 0.C 
3.2 ± 0.C 
3.2 ± 0.1 
3-3 ± 0.1 
3.2 ± 0.C 
3.2 ± 0.1 
3.5 ± 0.1 

3.2 ± 0.C 

3.4 ± 0.1 

3.3 ± 0.2 
3.2 ± 0.1 

3.1 ± 0.1 

3.2 ± 0.2 

3.2 ± 0.2 

3.1 ± 0.1 

3.5 ± 0.1 

3.4 ± 0.1 
3.4 ± 0.1 

3.6 ± 0.2 
3.4 ± 0.1 
3.4 ± 0.1 
3.4 ± 0.1 

3.3 ± 0.2 

3.3 ± 0.2 

3.4 ± 0.C 

3.3 ± 0.1 

3.2 ± 0.C 

3.4 ± 0.2 

3.3 ± 0.1 
3.8 ± 0.3 



148.7 ± 34.3 
90.9 ± 13.0 
40.9 ± 14.6 
189.7 ± 57.1 
96.4 ± 18.9 
49.7 ± 30.2 
109.0 ± 33.9 

84.2 ± 12.5 
26.9 ± 8.7 
171.0 ± 158.1 

77.7 ± 58.9 

36.8 ± 56.8 
150.4 ± 181.9 
67.4 ± 144.9 
49.4 ± 66.8 

27.3 ± 8.7 
36.3 ± 11.6 
32.3 ± 4.4 

19.9 ± 10.9 
34.2 ± 5.5 
7.0 ± 0.8 
9.8 ± 3.4 
14.1 ± 6.1 
14.6 ± 9.0 
8.5 ± 0.6 
13.6 ± 2.3 
7.4 ± 0.7 
6.3 ± 3.2 
5.0 ± 0.5 
4.0 ± 5.3 



39.1 ±9.1 

43.6 ± 99.3 
290.2 ± 54.2 
144.0 ± 18.7 
62.6 ± 19.3 
333.0 ± 84.8 
156.5 ± 28.0 

69.2 ± 37.4 
289.9 ± 62.9 
133.5 ± 17.4 



3 ± 0.8 
i ± 3.4 
•S ± 6.1 
1 ± 9.0 

3 ± 0.9 
i.o ± 2.3 
3 ± 0.8 
5 ± 3.9 
3.3 ± 0.6 



0.0 ± 0.0 
0.1 ± 0.6 

24.0 ± 7.7 
57.0 ± 8.7 
15.0 ± 4.5 
9.9 ± 4.2 
27.0 ± 5.4 

7.3 ± 3.5 

3.4 ± 1.2 
12.0 ± 1.8 



1.3 ± 1.4 
10.0 ± 11.0 
7.0 ± 12.0 



0.5 ± 0.2 
2.0 ± 0.7 
31.0 ± 20.0 
5.8 ± 4 
17.0 ± 6. 
4.0 ± 2.C 



) ± o.s 



265.4 ± 62.4 



360.7 ± 12.2 



113.5 ± 16.3 



360.0 ± 23.2 



82.2 ± 39. g 



204.1 ± 38.2 



272.2 ± 501. < 



3.967 
3.967 
3.967 
3.967 



3.344 
3.344 
3.34 1 
3.344 
3.344 



5.6 ± O.t 

5.2 ± O.t 
3.6 ± 1.1 

5.0 ± O.t 

1.3 ± O.t 
J. 5 ± O.S 
J.O ± 0.4 

2.6 ± 6-t 

5.1 ± 1.3 

1.7 ± 0.4 



15.1 ± 2.4 
44.3 ± 1.8 
14.3 ± 3.<J 
4.2 ± 1.2 

23.2 ± 1.1 
36.0 ± 2.8 
8.9 ± 1.2 
20.0 ± 1.1 

1 ± 4.3 



3 ± O.t 



3 ± 0.3 
1 ± 0.7 

J. 6 ± 950.1 
1 ± 0.3 

0.9 ± 1.2 

59.3 ±2.4 

31.4 ± 2.4 
30.0 ± 5 

26.5 ± 7 
18.0 ± 6 

15.0 ± 2.2 

26.1 ± 0.8 
19.9 ± 2.1 
59 . 1 ± 1 

16.0 ± 1 

4.8 ± 1.0 

8.2 ± 2.9 
8.4 ± 0.7 
6.6 ± 16.8 
4.0 ± 6.7 

4.3 ± 1.2 
6.6 ± 0.4 

16.6 ± 0.7 

3.4 ± 0.7 
19.5 ± 4.3 

12.4 ± 1.4 

8.9 ±9.5 

12.1 ± 24.7 
8.3 ± 18.2 
6.6 ± 4.1 

10.5 ± 0.5 
9.0 ± 1.8 

23.7 ± 0.7 
6.6 ± 0.8 
12.4 ±2.4 
6.7± 6.0 
5.0 ± 0.7 



190.5 ± 22.7 

311.6 ± 28.9 
606.9 ± 35.1 

± 

317.0 ± 31.5 
481.0 ± 173.5 
186.9 ± 34.3 
274.6 ± 59.5 

579.6 ± 52.6 

192.0 ± 49.7 

229.7 ± 250.2 
624.9 ± 601.4 

199.8 ± 39.7 
198.6 ± 207.8 

615.1 ± 508.5 
-25.2 ± 153.1 

137.8 ± 195.3 
404.5 ± 3.0 
77.2 ± 60.3 

204.9 ± 16.0 

399.3 ±5.5 
-5.8 ± 109.7 
167.9 ± 74.6 

399.4 ± 2.9 
-9.2 ± 301.7 

170.5 ± 356.3 



362.5 ± 31.8 



531.9 ± 66.3 

713.5 ± 222.9 
776.9 ± 263.0 

550.0 ± 769.1 
533.7 ± 915.4 

933.1 ± 394.3 

440.6 ± 720.5 

663.2 ± 319.9 

817.4 ± 130.2 

569.7 ± 2666.0 

438.7 ± 105.4 

943.3 ± 21850.0 

625.8 ± 5538.0 

370.5 ± 147.4 

873.5 ± 756.6 

76.4 ± 18.5 
215.7 ± 223.9 

340.1 ± 5.8 

353.7 ± 108.1 

453.3 ± 24.0 

402.8 ± 254.2 

677.0 ± 83.6 

972.4 ± 52.4 
1243.3 ± 4.6 
1432.0 ± 29.6 
-45.9 ± 714.6 

253.8 ± 282.5 
345.7 ± 2.8 

357.6 ± 267.9 

161.2 ± 11950.0 

66.5 ± 3843.0 

745.5 ± 54.2 

903.3 ± 134.9 
1255.2 ± 5.5 
1460.5 ± 23.9 
-374.8 ± 848.8 

117.4 ± 1190.0 

329.1 ± 90.1 
109.1 ± 4752.0 

395.7 ± 467.0 
71.9 ± 2017.0 

589.9 ± 310.9 

751.8 ± 613.7 
1241.8 ± 7.0 
1397.7 ± 68.7 
-337.5 ± 1055.0 

211.7 ± 875.0 

331.8 ± 9.6 



160.1 ± 272.8 
492.1 ± 399.2 
220.8 ± 318.8 

234.0 ± 228.6 

996.0 ± 2588.0 

236.1 ± 537.0 

1022.3 ± 1255.0 

342.2 ± 561.5 
228.8 ± 981.2 

4541.5 ± 17130.0 
1028.9 ± 29770.0 
203.7 ± 806.2 

4623.6 ± 12570.0 

1026.6 ± 23790.0 

6020.4 ± 16870.0 
3390.0 ± 19150.0 
16.9 ± 6.4 

328.3 ± 797.6 
21.6 ± 47.2 

42.4 ± 16.9 

3129.7 ± 7061.0 
1109.3 ± 3487.0 

24.5 ± 9.5 
3154.9 ± 20290.0 

1137.5 ± 17420.0 



548.6 ± 540.2 
814.1 ± 5145.0 
1067.8 ± 3980.0 
1931.6 ± 30220.0 
1702.8 ± 10490.0 

690.0 ± 6744.0 
1979.8 ± 18490.0 
1924.8 ± 12020.0 

498.1 ± 1079.0 

1932.5 ± 175200.0 

1704.6 ± 1436.0 
690.4 ± 443700.0 

1905.8 ± 192200.0 

2804.9 ± 2898.0 
652.8 ± 17340.0 
152.4 ± 116.2 

2069.7 ± 16650.0 

13.3 ± 14.1 
715.0 ± 2844.0 

61.7 ± 115.4 
3534.6 ± 11780.0 
1915.4 ± 1907.0 
804.4 ± 963.1 
82.2 ± 18.3 
184.3 ± 137.7 
14920.4 ± 141600.0 
2424.4 ± 25900.0 
1.9 ± 2.8 

714.6 ± 8468.0 

17585.0 ± 1.75E06 
47818.4 ± 949800.0 
464.3 ± 415.4 

1590.6 ± 3342.0 

51.4 ± 16.1 
38.4 ± 46.9 

67079.1 ± 342500.0 

9127.7 ± 164200.0 

84.8 ± 560.3 
47047.6 ± 2.09S06 
1105.9 ± 14270.0 
46817.3 ± 511500.0 
5961.4 ± 16060.0 
17177.8 ± 83060.1) 
82.1 ± 28.8 

391.0 ± 500.4 
41358.1 ± 275900.0 

8211.8 ± 187200.0 
8.7 ± 18.7 



5.4 ± 7.1 

8.5 ± 10.2 
2.8 ± 17.3 
4.4 ± 5.4 
11.4 ± 10.0 

3.3 ± 18.4 

4.4 ± 4.0 



58.3 ± 5.4 
6.3 ± 4.3 
4.5 ± 4.5 
39.9 ± 3.2 



74.3 ± 14.2 
62.7 ± 13.2 
62.5 ± 42.0 



100.2 ± 23.5 
14.9 ± 32.3 
33.3 ± 31.8 
14.8 ± 104.8 
66.2 ± 67.8 
19.8 ± 55.1 
44.2 ± 216.9 
12.5 ± 27.2 

42.7 ± 20.6 
3.1 ± 62.8 

84.1 ± 20.5 

22.8 ± 6993.0 
0.5 ± 201.0 

70.8 ± 22.3 

10.5 ± 76.7 

30.9 ± 5.6 
4.7 ± 10.4 

67.2 ± 54.4 
9.9 ± 13.7 
34.0 ± 28.8 

13.3 ± 13.2 

42.4 ± 17.2 

21.6 ± 8.5 

97.6 ± 9.0 
101.8 ± 25.7 

3.6 ±11.9 

2.4 ± 7.5 
126.8 ± 48.9 

9.5 ± 59.3 

6.7 ± 201.1 
6.7 ± 42.8 
112.8 ± 49.4 
26.0 ± 20.1 
144.4 ± 20.8 
367.1 ± 266.3 
4.3 ± 8.2 

5.1 ± 35.6 

43.5 ± 260.7 

2.3 ± 36.0 

9.4 ± 38.7 

6.2 ± 21.8 
23.4 ± 24.0 
7.4 ± 10.1 

93.7 ± 14.0 
71.3 ± 27.9 



685.8 ± 5.7 

± 

429.2 ±7.2 

714.1 ± 10.3 

234.7 ± 3.5 

425.0 ± 4.0 

682.2 ± 7.1 

227.1 ± 3.9 

426.8 ± 7.1 

678.7 ± 6.1 

229.8 ± 2.9 

427.9 ± 4.0 
673.7 ± 0.0 
136.7 ± 4.9 
239.6 ± 9.8 
436.0 ± 2.6 
141.9 ± 5.5 

231.4 ± 8.6 

449.0 ± 3.2 

134.1 ± 0.0 

238.5 ±1.2 

430.6 ± 2.6 
127.9 ± 10.5 

238.2 ± 15.1 



389.0 ± 12. 4 
390.5 ± 11.; 
387.7 ± 72. £ 



766.4 ± 135.9 

823.5 ± 430.1 

965.5 ± 448.0 

719.2 ± 1643.9 

869.3 ± 1391.5 
1049.9 ± 712.4 

736.4 ± 1718.6 
818.3 ± 604.4 

963.2 ± 207.7 

646.6 ± 4458.4 

817.3 ± 196.6 
1068.7 ± 49717.4 
656.2 ± 8531.0 
816.1 ± 282.2 
956.1 ± 1366.7 
145.0 ± 2.5 

327.5 ± 

370.0 ±7.8 
437.8 ± 4.4 

499.1 ± 6.6 

619.6 ± 

962.1 ± 4.9 
1104.3 ± 3.8 
1332.9 ±2.1 
1569.0 ± 7.3 

186.2 ± 16.8 

329.7 ± -- 
361.1 ± 8.4 

440.0 ± 39.6 

503.8 ± - - 

633.7 ± 

974-3 ± 12.7 
1106.7 ± 5.0 
1341.3 ± 3.4 
1579.2 ± 21.0 

160.1 ± -- 

332.8 ± 



611,0 ± __ 
963.5 ± 10.8 
1107.1 ± -- 
1329.5 ±3.1 
1564.7 ± 9.7 
143.0 ± - - 

319.5 ± 

353.5 ± 7.3 



42.9 ± 5.1 
110.7 ± 6.3 
98.4 ± 13.8 



116.4 ± lS.-i 
28.0 ± 5.9 
82.5 ± 10.5 
24.8 ± 62.5 
23.5 ± 4.8 
102.8 ± 9.7 

28.2 ± 46.1 

53.3 ± 5.2 

35.4 ± 6.2 
104.0 ± 3.9 



58.7 



115.9 ± 15.9 

106.1 ± 14.0 
101.0 ± 93.5 

± 

± 

322.5 ± 92.5 
82.3 ± 184.8 
161.9 ± 186.2 
101.3 ± 665.3 
305.3 ± 507.4 
98.1 ± 309.9 
232.8 ± 1013.6 
88.9 ± 199.7 
163.5 ± 102.3 
30.8 ± 839.9 
366.7 ± 100.0 
109.3 ± 30559.4 
7.7 ± 2403.9 

362.2 ± 124.9 
59.7 ± 507.7 
97.1 ± 5.4 



58.6 ± 14.3 
85.9 ± 29.5 
108.2 ± 16.7 
224.0 ± 18.5 
109.0 ± 10.9 

211 . ± 7. 9 
257.2 ± 19.0 
58.0 ± 12.9 
27.0 ± 9.0 

154.6 ± 49.1 

56.7 ± 113.6 
95.9 ± 222.0 

123.7 ± 43.8 

340.6 ± 59.9 

147.7 ± 21.6 

265.8 ± 19.4 

555.9 ± 265.0 

95.6 ± 17.7 
66.4 ± 56.6 

111.6 ± 380.8 
55.2 ± 59.5 

62.7 ± 54.2 

116.1 ± 40.9 
188.5 ± 25.2 
102.5 ± 22.7 
204.0 ± 12.7 
229.5 ± 21.1 

103.7 ± 9.7 

24.8 ± 20.6 
86.6 ± 46.0 



2 ± 0.1 

1.2 ± 0.1 
■1 ± 0.1 

- - ± - 

1.3 ± 0.1 
2 ± 0.2 

).2 ± 0.2 
2 ± 0.1 
1.3 ± 0.1 
).2 ± 



3.6 ± 
3.2 ± 0.2 
3.5 ± 0.3 
5 ± 0.0 



26.7 ± 4.3 

68.2 ± 5.4 

63.3 ± 11.8 

± 

109.2 ± 15. E 
143.4 ± 59.4 
26.9 ± 6.2 

15 ± 7.2 



1.2 ± 0.2 

1 ± 0.6 
1.2 ± 0.3 
)-2 ± 0.5 
1.2 ± 0.5 

1 ± 0.2 
).3 ± 0.1 

1 ± 2.3 

2 ± 0.0 
1.2 ± 35. £ 

1 ± 6.7 
1.2 ± 0.1 

2 ± 1.2 
).3 ± 0.1 
).l ± 0.2 

[i ± 0.2 
3.2 ± 0.2 

3.4 ± 0.2 

1 ± 0.1 

2 ± 0.1 

2 ± 0.1 

3.5 ± 0.0 

3.4 ±0.1 

3.1 ± 0.2 
1 ± 0.3 

3 ± 0.1 

1.2 ± 0.7 

1.1 ± 2.2 
).l ± 0.4 

1.3 ± 0.1 

1.2 ± 0.1 

1.5 ± 0.0 
7 ± 0.2 
J ±0.1 
1 ± 0.5 

3.4 ± 1.0 

3.0 ± 0.6 
3.2 ± 0.6 

1 ± 0.2 
).l ± 0.1 

1.1 ± 0.1 

1.5 ± 0.0 



111.2 ± 39.9 
33.7 ± 81.3 
64.3 ± 84.0 
43.2 ± 291.7 

119.6 ± 239.7 

39.2 ± 138.0 

94.3 ± 417.8 

38.2 ± 90.4 

60.4 ± 45.8 
13.9 ± 403.0 

141.3 ± 43.7 

43.3 ± 12507.3 
3.6 ± 1101.8 

145.7 ± 55.3 
24.6 ± 230.6 
33.1 
20.7 



5 ± 37.1 
13.9 ± 13.5 
3.9 ± 9.2 
7 ± 3.4 
1 ± 22.0 
7 ± 5.1 
3.6 ± 12.9 
1 ± 63.1 
3.4 ± 23.7 
3.6 ± 31.9 
a ± 25.2 
5 ± 7.0 
7.6 ± 15.4 



81.7 ± 36.3 



211.4 ± 54.4 
48.6 ± 104.8 

97.6 ± 103.9 
58.1 ± 376.5 
185.7 ± 271.3 
58.9 ± 174.6 

138.5 ± 602.3 

50.7 ± 110.2 

103.1 ± 57.8 
16.9 ± 438.5 

225.4 ± 57.5 

66.0 ± 18301.8 
4.1 ± 1302.2 

216.5 ± 70.6 

35.1 ± 280.4 
64.0 ± 2.9 
25.4 ± 8.6 
89.6 ± 57.9 

34.2 ± 12.0 
60.0 ± 28.4 

60.8 ± 8.3 

133.2 ± 17.2 

65.3 ± 7.8 

154.3 ± 8.2 
. ± 20.6 



30.8 



1.0 



14.7 ± 2 
140.7 ± 48.3 

33.1 ± 85.5 
51.3 ± 53.0 

65.2 ± 22.4 

226.7 ± 53.2 
86.9 ± 18.7 
205.1 ± 19.8 
461.5 ± 264.7 
49.9 ± 12.8 

35.7 ± 45.5 
77.5 ± 320.2 

28.8 ± 43.1 
36.1 ± 34.7 
61.1 ± 21.0 
105.9 ± 23.6 

54.9 ± 8.4 

148.8 ± 13.0 
150.4 ± 19.9 
54.7 ± 10.1 
13.1 ±6.1 
70.1 ± 47.8 



25.0 ± 2. 
5.0 ± 3.1 
4 ± 0.£ 



3.0 ± 0.C 
± O.t 
0.0 ± 0.C 

1.9 ± o.e 

1.5 ± 0.-J 
0.2 ± 0.3 
0.0 ± 0.C 
0.0 ± 0.C 
21.0 ± 6. 
6.0 ± 9.4 
7.3 ± 6.2 

1.6 ± 8.3 
12.0 ± l: 



O.E 



L.9 ± E 



24.0 ± 4.8 

5.8 ± 9.0 
14.0 ± 10.0 

6.2 ± 6.8 
4 ± 5.0 

6.5 ± 5 
25.0 ± 8.6 

9.1 ± 3.4 
53.0 ± 5.4 
17.0 ± 4.4 
1.0 ± 2.2 
0.8 ± 1.7 

5.3 ± 2.1 

1.4 ± 6.1 
1.0 ± 16.0 
2.0 ± 7.2 
10.0 ± 3.9 
4.3 ± 2.8 
19.0 ± 3.1 

8.3 ± 4.4 

3.4 ± 4.7 

1.5 ± 5.9 

1.9 ± 7.7 

1.2 ± 9.3 
0.9 ± 3.3 

1.4 ± 3.3 

3.3 ± 2.6 

1.5 ± 1.7 
10.0 ± 1.7 
3.2 ± 1.2 

3.4 ± 5.5 
0.4 ± 1.7 
1.2 ± 1.0 
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Table 1. Continued 



051117A 
051117A 
051117A 
051117A 
051117A 
051117A 
051117A 
051117A 
051117A 
051117A 
051117A 
051117A 
051117A 
051117A 
051117A 
051117A 
051117A 
051210 
051210 
051210 
051210 
051210 
051210 
051210 
051210 
051210 
051210 
051227 
051227 
051227 
051227 
051227 
1A 

60: 



060 i: 
060i: 
oeoi: 
06011 

060204B 

060204B 

060204B 

060204B 

060204B 

060204B 

060204B 

060204B 

060204B 

060204B 

060210 

060210 

060210 

060210 

060210 

060210 

060210 

060210 

060210 

060210 

060312 

060312 

060312 

060312 

060312 

060413 

060413 

060413 

060413 

060413 

060418 

060418 

060418 

060418 

060418 

060512 

060512 

060512 

060512 

060512 

060526 



060604 

060604 

060604 

060604 

060604 

060604 

060 60 7 A 

O60607A 

O60607A 

060 60 7 A 

O60607A 

O60607A 

O60607A 

O60607A 

060 60 7 A 

060 60 7 A 

060707 

060707 

060707 



fmhS 

fmh9 

fmhlO 

fvhl 

fvh2 

fvh3 

fvh4 

fvh5 

fvh6 

fvh7 

fvh8 

fvhS 

fvhlO 

totl 

tot2 

fv S l 

fvs2 

fmsl 

fm B 2 



fms3 
fms4 
fmhl 
fmh2 
fmh3 
fmh4 
fvhl 
fvh2 
fvh3 
fvh4 



fvhl 
fvh2 
totl 
tot2 

fvGl 

fvs2 



fvhl 
fvh2 
fvh3 
fvh4 



fmhl 
fmh2 
fvhl 
fvh2 

tot2 
fvsl 
fvs2 



2.68 
2.68 
2.68 
2.68 
2.68 
2.68 
2.68 
2.68 



2 ± 1.1 

3 ± 3.8 

3 ± 0.3 

2.1 ± 1.4 
7.4 ± 0.4 

2.2 ± 0.3 
21.5 ± 1.6 

4 ± 1.0 
4 ± 1.2 

1.0 ± 1.0 
1.8 ± 1.0 
3 ± 0.4 
3 ± 0.3 
2 ± 1.2 



2 ± 1.5 
8 ± 66.1 
B ± 0.7 
1 ± 13.6 

4 ± 0.8 

5 ± 12180.0 



2.9 ± 0.9 

1.2 ± 0.5 
8.9 ± 2.0 

4.0 ± 0.8 

3.3 ± 14.0 
± 

75.0 ± 4.8 
40.6 ± 2.8 
135.4 ± 2.7 
32.8 ± 3.9 

20.5 ± 0.8 

13.3 ± 0.8 

28.6 ± 1.0 
7.9 ±2.3 

33.1 ± 2.7 

18.4 ± 1.5 
59.3 ± 5.6 
13.8 ± 2.2 

9.4 ± 0.8 
4.6 ± 0.6 
19.8 ± 4.2 

5.4 ± 1.4 

6.5 ± 0.5 
3.3 ± 0.5 

21.2 ± 0.9 



I. 5 ± 11.8 
0.9 ± 0.4 
133.0 ± 6.2 

23.3 ± 2.0 

16.4 ± 1.5 
6.4 ± 1.4 
50.6 ± 3.5 

14.6 ± 1.3 
27.0 ± 2.8 
3.7 ± 0.8 
41.9 ± 2.8 
2.3 ± 0.8 

84.7 ± 3.4 
42.3 ± 2.5 
15.7 ± 1.0 

II. 5 ± 0.8 

34.5 ± 1.6 

21.3 ± 1.4 

13.4 ± 0.9 
6.3 ± 1.0 
22.9 ± 1.6 
4.3 ± 1.1 
54.0 ± 3.8 



0.9 ± 0.2 
1.0 ± 0.2 
1.6 ± 0.2 

406.3 ± 14.7 
52.9 ± 3.1 

162.8 ± 6.2 
78.9 ± 4.1 

116.4 ± 8.7 

10.1 ± 1.0 
6.0 ± 0.6 
3.2 ± 0.7 

_ _ ± 

305.1 ±8.9 
144.7 ± 24.9 
143.0 ± 18.5 

45.6 ± 9.6 

41.2 ± 4.9 
39.2 ±9.7 

33.2 ± 15.8 

18.4 ±7.1 

113.9 ± 29.2 

18.5 ± 15.5 

79.7 ± 9.4 

17.6 ± 3.5 
59.0 ± 69.2 

20.7 ± 37.5 

25.3 ± 4.6 
10.2 ± 3.3 

120.2 ± 21.9 

32.4 ± 12.1 

17.8 ± 4.7 
5.8 ± 5981.0 
1.6 ± 0.4 
± 



83.4 ± 7.2 

18.8 ± 2.6 
17.2 ± 3.3 
47.0 ± 2.5 
41.0 ± 3.3 

16.9 ± 1.5 
17.0 ± 2.3 

16.5 ± 1.9 



70.2 ± 2.5 
4.7 ± 2.0 

17.8 ± 0.9 

29.1 ± 3.5 
28.7 ± 1.5 

15.9 ± 3.5 

10.6 ± 0.7 

29.2 ± 3.0 

15.7 ± 1.0 
4.7 ± 1.7 

1.9 ± 0.7 



24.9 ± 3807.0 

453.6 ± 55.4 
-439.2 ± 8219.0 
584.1 ± 478.1 

674.7 ± 2579.0 
1234.4 ± 15.0 
1449.0 ± 38.3 
102.9 ± 12.4 
292.6 ± 16.3 

339.1 ± 5.9 
59.2 ± 5.7 

472.8 ± 6.2 
-382.6 ± 97.3 

541.2 ± 532.4 

668.5 ± 2513.0 
1248.6 ± 9.0 
1470.0 ± 40.7 
113.4 ± 17.1 

158.8 ± 75.6 

102.9 ± 102.1 

165.2 ± 31.6 
90.4 ± 94.9 

172.6 ± 1.19E06 

47.1 ± 607.5 
134.4 ± 67.3 

108.3 ± 4.7 



-130.7 ± 349.) 
114.7 ± 14.1 

— 0.9 ± 88.3 

312.3 ± 2.6 

— 496.4 ± 0.4 

111.4 ± 18.5 
104.7 ± 80.1 
313.7 ± 3.9 

— 169.3 ± 498.1 



141.1 
— 252 



± 21,'.) 



I ± 25.4 



369.7 ± 12.8 

288.1 ± 174.3 

367.7 ± 29.7 

378.8 ± 266.1 
362.7 ±9.2 
39.8 ± 40.0 

271.9 ± 17.4 
85.0 ± 24.7 
283.6 ± 18.1 
38.0 ± 64.2 

302.2 ± 3.6 
62.4 ± 80.7 

290.2 ± 15.6 
45.8 ± 90.2 

278.4 ± 55.0 

136.5 ± 10.2 
350.9 ± 2.4 

123.3 ± 23.8 
303.5 ± 19.0 

128.5 ± 15.5 
350.1 ± 2.7 
129.0 ± 20.5 

358.4 ± 5.2 

139.6 ± 17.0 

343.5 ± 44.2 
7.7 ± 56.5 



461.4 ± 68.2 
119.7 ± 1350.0 
497.0 ± 61.0 
121.9 ± 0.5 
116.0 ± 1.7 



118.4 ± Q.B 



176.0 ± 4.6 

± 

± 

96.2 ± 238.9 
257.5 ± 3.4 

279.5 ± 3.5 
316.8 ± 2.3 

102.1 ± 795.3 

258.4 ±4.1 

268.2 ± 21.2 
314.2 ± 6.3 
3.5 ± 435.1 

264.2 ± 11.5 
-11.6 ± 491.3 

330.7 ±1.2 

115.6 ± 1798.0 

129.5 ± 6261.0 

131.8 ± 992.6 

318.3 ± 1.6 
189.3 ± 114.8 
256.3 ± 4.0 

228.9 ± 140.0 

318.7 ± 57240.0 
45.6 ± 175.4 
± 



64.1 ± 1.1 
12.8 ± 15.1 

64.2 ± 1.3 

92.1 ± 3.4 
193.0 ± 8.3 
95.6 ± 24.5 
170.9 ± 21.6 
91.3 ± 3.0 

192.3 ± 14.0 

92.2 ± 6.3 
192.2 ± 15.1 
91.0 ± 1.2 

148.4 ± 42.8 

174.5 ± 9.7 

169.0 ± 26.4 



132105.0 ± 4.01E06 
50.8 ± 254.6 
324995.0 ± 8.60B06 
6358.8 ± 26200.0 
38928.0 ± 654500.0 
132.4 ± 79.1 
86.7 ± 125.2 
10.0 ± 13.4 

32.7 ± 89.6 
2.7 ± 5.9 

132105.0 ± 1906.0 
5.2 ± 11.6 
349184.0 ± 65960.0 
9784.2 ± 40220.0 
36788.3 ± 598200.0 
80.2 ± 36.6 
129.0 ± 187.3 

48.8 ± 153.0 
0.0 ± 19.0 
277.8 ± 2547.0 
0.2 ± 27.8 
277.2 ± 1830.0 
5.5 ± 1.98E06 

12680.3 ± 273600.0 
165.8 ± 1207.0 
2.5 ± 7.6 



157.1 ± 128.9 

12706.6 ± 12290.0 
7.6 ± 3.8 
211248.0 ± 96.2 
135.7 ± 167.2 
2191.0 ± 3103.0 
1.5 ± 3.5 

12233.7 ± 68640.0 
18.2 ± 11.5 
93183.6 ± 159400.0 
7.0 ± 5.2 

252323.0 ± 2504.0 
190.1 ± 306.6 
133558.0 ± 389100.0 
6.4 ± 7.9 

252323.0 ± 3231.0 
26.5 ± 46.4 
570.4 ± 522.3 
0.6 ± 3.0 
16.2 ± 28.7 
1155.3 ± 4217.0 
25.9 ± 88.3 
1 ± 36.5 



1.3 ± 1 



± 12 51 



2S53. 
173.2 
266.0 ± 484.4 
91.9 ± 131.4 
3136.4 ± 6969.0 
11.6 ± 9.9 
1167.6 ± 4779.0 
50.1 ± 99.9 
4881.6 ± 17910.0 
74.9 ± 348.0 

248.4 ± 131.4 
15.3 ± 7.2 

329.5 ± 312.4 
190.2 ± 146.7 
358.4 ± 243.6 
18.8 ± 9.6 
378.9 ± 360.2 
3.5 ±7.5 

310.6 ± 292.4 

175.7 ± 744.6 
1976.9 ± 3392.0 



233.6 ± 347.0 
26244.3 ± 195700.0 
296.6 ± 428.6 



± 

26021.7 ± 121100.0 

12.6 ± 11.2 
38.2 ± 17.2 
2.9 ± 3.2 

26039.4 ± 410100.0 

10.7 ± 13.4 
135.2 ± 184.7 
14.6 ± 16.2 

71292.8 ± 412900.0 
9.9 ± 
40091 



> ± 182600.0 
0.4 ± 1.0 

23433.1 ± 929700.0 
24307.4 ± 3.00E06 
16239.3 ± 271000.0 
0.3 ± 1.2 
2554.9 ± 13770.0 
6.1 ± 10.5 
1543.1 ± 8203.0 
0.0 ± 1.1 
537.1 ± 2051.0 
± 



192.7 

49.9 : 



3.2 ± 2.1 
24.0 ± 40.8 
14.5 ± 16.6 

34.7 ± 22.6 

26.8 ± 20.1 
163.8 ± 263.3 
3.2 ± 3.5 
142.2 ± 255.4 
1.9 ± 3.6 

4.5 ± 7.2 
207.6 ± 83.2 
30.3 ± 154.9 
439.2 ± 295.1 

8.6 ± 10.5 
278.4 ± 183.5 
5.0 ± 15.8 
243.2 ± 182.1 

7.7 ± 6.1 



24.0 ± 88.7 



1.3 ± 15.1 

37.3 ± 101.4 

3.4 ± 37.1 

21.4 ± 32.4 

4.7 ± 21.7 
68.3 ± 14.6 
113.7 ± 51.8 

52.5 ± 7.0 
14.8 ± 14.8 

69.2 ± 29.1 

I. 1 ± 0.0 
25.5 ± 13.0 

2.8 ± 0.2 
17.0 ± 25.1 
5.0 ± 22.5 

78.3 ± 11.9 
69.7 ± 29.1 

6.5 ± 6.5 
13.7 ± 21.2 
4.0 ± 11.3 

II. ± 30.5 

6.9 ± 14.3 
3.9 ± 39500.0 



0.6 ± 3.9 
5.3 ± 12.5 
14.9 ± 8.9 



± 

5.2 ± 8.2 
17.4 ± 4.7 

6.5 ± 2.3 
84.6 ± 6.5 
1.7 ± 0.0 
21.8 ± 10.5 
14.6 ± 7.7 
123.9 ± 37.3 

5.6 ± 10.0 
26.1 ± 5.5 
3.1 ± 2.2 
75.4 ± 6.7 



2.0 ± 0.4 
30.9 ± 15.0 

16.0 ± 5.9 
84.9 ± 18.4 
45.2 ± 13.7 

17.7 ± 19.9 

37.8 ± 27.9 

47.1 ± 50.7 

67.2 ± 25.0 
2.2 ± 1.0 



i.l ± E 



22.1 ± 3.4 

2.6 ± 3.0 
11.6 ± 5.4 

I. 1 ± 1.2 

13.8 ± 13.2 

14.5 ± 2.5 

30.9 ± 3.9 
19.9 ± 7.4 
33.1 ± 8.1 

13.6 ± 3.0 
24.9 ± 3.4 

II. 5 ± 3.5 
22.5 ± 5.7 

9.7 ± 2.8 
5.4 ± 6.4 
4.9 ± 2.7 



104.9 ± 40.5 

11.3 ± 27.6 

69.2 ± 30.8 
13.9 ± 0.7 

31.4 ± 2.2 

15.3 ± 0.8 
7.1 ± 0.7 
9.4 ± 0.9 

39.5 ± 8.0 
48.9 ± 10.7 
43.1 ± 20.1 



49.1 ± 9.7 
0.9 ± 2.1 

7.4 ± 16.6 
2.6 ± 3.9 

46.1 ± 4.7 
0.8 ± 10.6 
0.8 ± 28.4 
1.8 ± 9.1 

31.2 ± 5.0 

1.5 ± 2.4 
14.6 ± 11.6 
3.5 ± 5.2 

49.5 ± 9.0 

40.6 ± 52.4 



128.5 ± 65.0 

40.1 ± 40.2 

10.2 ± 2.8 



6.9 ± 1.7 
4.5 ± 2.5 
5.5 ± 1.6 



22.3 ± 4.6 
7.4 ± 2.2 

15.4 ± 3.0 
6.0 ± 2.8 
16.8 ± 3.8 
5.3 ± 1.2 
8.6 ± 3.3 
18.4 ± 13.7 

27.8 ± 22.4 



435.4 ± -- 

497.1 ± 15.5 

612.7 ± 

953.4 ± 20.9 
1100.6 ± -- 
1329.5 ± 5.0 
1548.3 ± 16.4 
125.9 ± 3.1 

314.6 ± 4.5 

352.7 ± 8.1 
434.9 ±3.1 

484.3 ± 4.9 

613.4 ± 7.6 

948.8 ± -- 
1096.9 ± - - 
1327.9 ± 4.5 
1564.8 ± 12.5 

131.2 ± 34.0 

159.5 ± 194.6 

136.1 ± 189.2 
166.5 ± 119.5 

134.2 ± 178.8 
177.2 ± 1.45E06 



130.6 ± 1125.8 



110.6 ± 48.9 

± 

94.7 ± 



± 15.9 
2 ± 94.2 

6 ± 28.8 

7 ± 73.6 
7 ± 34.0 
4 ± 44.0 
2 ± 40.4 
± 114.7 

2 ± 7.8 

4 ± 142.2 

3 ± 29.2 



5 ± 1.3 

6 ± 2.0 
2 ± 33.7 
8 ± 26.5 
2 ± 20.8 
8 ± 4.7 

1 ± 27.5 
± 8.0 



5 = 1 



617.9 ± 28.1 

663.1 ± 32.8 

640.2 ± 18.0 

129.6 ± 0.5 
134.9 ± 2.9 
131.8 ± 0.5 

130.7 ± 0.5 

128.3 ± 0.8 
197.2 ± 4.3 

211.4 ± 5.9 
185.7 ± 8.8 



272.6 ±2.1 



255.6 ± -- 

275.3 ± 5.7 
316.0 ± 3.7 
340.9 ±1.4 

257.6 ± - - 

272.7 ± 3.2 

310.8 ± 

335.0 ±4.1 
252.0 ± 5.6 

270.4 ± 

302.8 ± 

321.3 ± 4.8 

250.8 ± 

265.7 ± 2.6 
302.3 ± 5.8 
318.7 ± 54113.4 
193.3 ± 21.8 



45.8 ± 61.1 
88.8 ± 112.8 
119.7 ± 196.5 
179.2 ± 31.8 
89.1 ± 67.0 

175.1 ±11.9 
241.0 ± 37.4 
87.0 ± 11.3 

39.0 ± 11.7 
92.6 ± 25.5 

40.1 ± 0.7 
42.8 ± 10.2 
106.4 ± 6.4 

167.2 ± 22.8 
92.6 ± 65.8 
175.9 ± 9.7 
176.9 ± 21.8 
22.6 ± 23.6 
15.1 ± 326.5 

23.3 ± 72.3 

13.4 ± 192.3 

35.5 ± 79.3 
9.4 ± 706929.0 



13.6 ± 102.2 
25.5 ± 63.9 

24.1 ± 6.5 
± 

25.7 ± 5.9 
22.5 ± 93.8 

± 

69.0 ± 3.7 

62.8 ± 3.2 

86.2 ± 2.7 



7 ± 1.8 
± 10.8 

1 ± 29.2 

: ± 0.8 

± 2.1 

2 ± 7.9 



194.9 ± 13.9 



125.1 



71.9 ± 17.5 
99.3 ± 16.3 
76.7 ± 10.5 



98.0 ± 25.7 
83.4 ± 13.8 
102.0 ± 21.6 
78.6 ± 27.7 

51.6 ± 616.9 

92.3 ± 41.0 

26.4 ± 13.6 

60.5 ± 21.2 
29.8 ± 17.4 

72.7 ± 37.4 

26.6 ± 19.8 

43.6 ± 8.9 
24.0 ± 32.2 
35.4 ± 20.2 
17.4 ± 21.9 
44.3 ± 56.9 

60.7 ± 2.6 

60.2 ± 3.5 
82.7 ± 22.0 
107.6 ± 20.4 

63.0 ± 10.6 
52.6 ± 5.9 

56.3 ± 13.2 

36.1 ± 11.0 
47.1 ± 2.9 

26.4 ± 6.5 
44.3 ± 2.7 



276.9 ± 40.2 
156.8 ± 29.0 
210.8 ± 29.2 
25.0 ± 0.7 
58.0 ± 3.9 
32.4 ± 0.9 
21.0 ± 0.7 
17.6 ± 1.0 
79.2 ± 7.8 
109.8 ± 10.0 
59.4 ± 16.4 

± 

± 



49.9 ± 4.8 
71.9 ± 5.3 
23.6 ± 2.7 
50.0 ± 38.4 

59.3 ± 11.5 

87.5 ± 9.2 

30.4 ± 10.0 

17.6 ± 17.6 
57.9 ± 4.2 

54.0 ± 8.1 
20.8 ± 2.9 

21.5 ± 101.5 

35.1 ± 13.8 
36.8 ± 9.6 

19.1 ± 2.3 

27.6 ± 11.6 

32.2 ± 8.9 
49.6 ± 6248.0 

160.1 ± 45.7 

± 

± 

240.3 ± 106.3 

125.2 ± 30.9 
32.0 ±2.2 



34.6 ± 2.4 
18.4 ± 1.4 
29.6 ± 2.7 
13.3 ± 1.5 
21.9 ± 2.3 
10.1 ± 1.7 
15.9 ± 2.6 



96.4 ± 21.5 
17.0 ± 2.3 
65.3 ± 3.0 
12.9 ± 9.4 
67.6 ± 16.8 
12.8 ± 1.1 

61.3 ± 3.2 
34.6 ± 11.8 

60.4 ± 20.3 



0.1 ± 0.3 
0.4 ± 0.1 
0.5 ± 0.2 
0.6 ± 0.1 
0.4 ± 0.3 
0.7 ± 0.2 
0.0 ± 0.0 
0.6 ± 0.3 
0.0 ± 0.0 
0.1 ± 0.1 
0.1 ± 0.3 
0.4 ± 0.1 
0.4 ± 0.2 
0.3 ± 0.2 
0.9 ± 19.7 
0.2 ± 0.4 
0.8 ± 11.6 
0.2 ± 0.3 
0.4 ± 31158.7 



± (I 
2 ± 
6 ± 



3 ± 

2 ± 

3 ± 



3 ± 

1 ± 
3 ± 

2 ± 
5 ± 

2 ± 

3 ± 
2 ± 

5 ± 
2 ± 

6 ± 
2 ± 
2 ± II 

± 1) 



0.4 ±0.1 
0.1 ± 0.2 
0.3 ± 0.1 
0.6 ± 0.0 
0.5 ± 0.1 
0.5 ± 0.0 
0.3 ± 0.0 
0.5 ± 0.1 
0.5 ± 0.1 
0.4 ± 0.1 
0.7 ± 0.3 

± 

± 



4 ± II 

7 ± 
± 

5 ± 

3 ± 

6 ± 1) 
± 

4 ± 
± 
9 ± 
± 

± 1 

1 ± 1) 

8 ± 1) 



± 

± 

5 ± 0. 
3 ± 

3 ± 

6 ± 

4 ± 

5 ± I) 
4 ± 



2 ± II 

5 ± 

2 ± 
5 ± 
5 ± 

3 ± 

3 ± 
2 ± 

4 ± 
2 ± 

5 ± 
2 ± 

4 ± 
± 

5 ± 1) 



22.3 ± 23.3 
25.7 ± 17.9 
58.2 ± 80.4 
78.9 ± 11.6 

42.2 ± 43.5 

53.4 ± 5.0 

63.6 ± 18.5 

17.3 ± 8.1 
12.1 ± 4.7 

11.7 ± 9.5 

19.5 ± 0.3 

8.6 ± 5.7 

51.8 ± 3.1 
75.1 ± 8.6 
43.8 ± 43.6 
48.8 ± 4.3 

53.6 ± 14.7 
8.0 ± 9.7 
0.7 ± 162.9 

9.7 ± 32.4 
1.2 ± 94.7 
14.3 ± 35.0 
2.7 ± 351919.0 



6.5 ± 49.8 
10.1 ± 27.8 

4.6 ± 4.5 

7.0 ± 2.7 
0.4 ± 51.6 

± 

31.9 ± 4.1 
22.7 ±2.1 
39.9 ± 0.9 
20.4 ±4.1 

31.1 ± 0.0 

25.2 ± 2.9 

44.4 ± 3.0 

12.5 ± 11.8 



37.3 ± 0.3 

20.7 ± 4.4 

34.8 ± 7.3 



37.3 ± 5.0 
18.1 ± 6.7 
31.9 ± 1.8 
6.5 ± 15.0 

19.1 ± 10.2 

42.2 ± 14.9 

20.4 ± 18.4 
2.3 ± 328.6 

12.6 ± 27.2 

12.1 ± 6.4 

22.2 ± 8.9 

12.1 ± 7.9 

24.0 ± 14.2 

12.2 ± 9.4 

10.8 ± 3.6 

10.7 ± 15.2 

11.9 ± 8.7 
8.2 ± 10.5 

15.3 ± 25.2 

23.1 ± 1.5 
14.7 ± 1.8 

31.4 ± 11.0 

37.3 ± 10.2 
24.7 ± 5.3 
13.9 ± 3.0 

22.4 ± 6.6 
6.8 ± 5.5 
18.7 ± 1.9 

10.5 ± 5.4 
19.7 ± 2.0 



86.0 ± 26.5 
72.8 ± 20.2 

70.8 ± 17.0 
5.6 ± 0.5 

13.3 ± 2.0 

8.6 ± 0.5 
6.9 ± 0.5 

4.1 ± 0.7 

19.9 ± 5.3 

30.4 ± 6.8 

8.2 ± 9.3 

± 

± 

11.8 ± 0.6 
9.8 ± 1.6 

1 5 . 2 ± 1.2 

10.2 ± 4.2 

1 1 . 3 ± 1.1 
11.7 ± 4.7 
21.2 ± 4.2 

19.2 ± 6.5 
14.7 ± 3.9 

5.1 ± 4.3 
27.7 ± 2.7 
4.0 ± 1.4 

10.0 ± 3.9 

10.3 ± 64.9 

16.7 ± 11.2 
2.8 ± 5.3 
8.8 ± 2.3 
6.5 ± 2.3 

14.3 ± 6.4 
0.0 ± 3125.5 

59.8 ± 25.6 

± 

± 

55.9 ± 59.4 
42.6 ± 19.7 
10.9 ± 1.2 

4.7 ± 0.9 

11.8 ± 3.0 
10.6 ± 2.9 

11.1 ± 1.1 

6.2 ± 0.9 
11.6 ± 2.0 

3.2 ± 1.0 

8.7 ± 1.7 

2.3 ± 1.4 

4.0 ± 1.9 
27.6 ± 1.6 

7.8 ± 15.4 
37.1 ± 9.3 
4.8 ± 1.4 

24.9 ±2.1 
3.5 ± 4.1 

25.4 ± 7.2 
3.8 ± 0.6 
26.3 ± 2.3 

8.1 ± 8.0 

16.3 ± 15.1 



23.5 ± 37.9 

63.0 ± 105.8 

61.6 ± 116.3 
100.3 ± 29.9 
46.9 ± 24.2 
121.7 ± 12.4 
177.3 ± 41.2 

69.8 ± 4.7 

26.9 ± 12.4 
80.9 ± 25.7 
20.6 ± 0.3 
34.2 ± 10.2 
54.6 ± 3.2 

92.1 ± 22.4 
48.8 ± 22.8 
127.1 ± 9.9 
123.3 ± 21.1 
14.6 ± 14.3 
14.4 ± 164.3 
13.6 ± 40.3 

12.2 ± 100.0 
21.2 ± 45.0 
6.7 ± 350101.0 



± 2.3 



105.0 ±7.1 

32.8 ± 0.0 
47.0 ± 9.3 
59.0 ± 7.2 
136.4 ± 31. 'l 
41.0 ± 4.2 
40.2 ± 4.6 
42.4 ± 5.4 

93.9 ± 7.6 



8 ± 14.4 

2 ± 20.9 
4 ± 289.1 
7 ± 20.4 

3 ± 7.2 

3 ± 12.6 
7 ± 9.7 
6 ± 24.1 

4 ± 10.4 

9 ± 5.7 
3 ± 17.1 

5 ± 12.0 



6 ± 2.1 

5 ± 3.2 
3 ± 11.0 
3 ± 10.2 
3 ± 5.3 

8 ± 3.0 

9 ± 6.6 

3 ± 5.5 

4 ± 2.1 
9 ± 3.5 

6 ± 1.8 



190.9 ± 30.4 
84.0 ± 19.9 
140.0 ± 24.8 
19.5 ± 0.5 

44.7 ± 2.0 

23.8 ± 0.7 
14.0 ± 0.5 
13.5 ± 0.6 
59.4 ± 5.8 
79.4 ±7.8 
51.2 ± 15.8 

7 ± 1.6 
9 ± 8.6 



3 ± 6.9 
6 ± 6.1 
5 ± 16.5 
2 ± 3.0 
± 4.9 
8 ± 6.8 



3 ± 0.6 
1 ± 11.4 
8 ± 3.5 
5 ± 3122. £ 



± 

± 

184.4 ±65.1 
82.6 ± 30.0 

21.1 ± 2.2 

17.2 ± 1.3 
28.6 ± 10.4 



23 



± 2.1 



9 ± 1.4 
9 ± 1.8 
6 ± 23.8 
3 ± 12.5 

2 ± 1.8 

3 ± 2.2 
± 5.6 

2 ± 9.8 



44.1 ± 15.2 



0.5 ± 1.1 
0.4 ± 1.3 
1.4 ± 1.6 
0.4 ± 1.3 
4.4 ± 1.0 

1.8 ± 0.8 
14.0 ± 3.2 
1.6 ± 1.3 

3.9 ± 1.8 
1.1 ± 0.3 

1.6 ± 0.8 

1.7 ± 0.3 
4.9 ± 5.5 
1.4 ± 3.9 
16.0 ± 2.7 
4.6 ± 1.9 
0.7 ± 0.6 
0.3 ± 5.6 
0.1 ± 0.1 
0.0 ± 0.4 
0.1 ± 0.2 
0.0 ± 140.0 
0.0 ± 0.0 
0.0 ± 0.0 
0.4 ± 1.6 
0.3 ± 0.6 
1.3 ± 0.8 
0.0 ± 0.0 
0.3 ± 0.2 
0.2 ± 0.7 
0.0 ± 0.0 
28.033.0 
15.03.9 
60.019.0 
23.03.6 
14.01.3 



2.30.6 
11.06.2 
3.70.8 
2.40.3 
0.70.3 



1.70.7 

0.60.6 

0.20.2 

0.21.8 

0.80.5 

18.07.9 

8.63.0 

4.12.0 

2.51.3 

3.52.0 

1.30.3 

2.01.9 

0.40.2 

6.35.7 

0.80.7 

23.04.0 

12.02.4 

6.02.0 

6.91.8 

3.90.9 

1.70.3 

2.80.8 

0.40.2 

8.52.5 

0.70.7 

13.06.5 

-0.00.0 

-0.00.0 

-0.00.0 

I. 61.6 
16.04.2 
-0.00.0 
3.11.4 
0.81.3 
3.51.7 
48.04.0 
26.03.0 

II. 01.0 
4.70.6 
12.01.3 
4.51.1 
4.91.8 
0.20.1 
-0.00.0 
-0.00.0 
32.039.0 
25.011.0 
27.06.3 
13.03.4 
2.99.3 
6.25.9 
6.84.5 
5.72.6 
6.010.0 
0.61.1 
7.38.3 
1.70.4 
4.029.0 
2.022.0 
2.68.1 
1.20.5 
24.030.0 



4.1 ± 2.4 
3.5 ± 1.3 

3.1 ± 0.7 

1.2 ± 0.3 

1.3 ± 0.6 
0.6 ± 0.2 

3.4 ± 1.7 
1.3 ± 0.5 



1.0 ± 0.4 

2.8 ± 0.6 
0.5 ± 0.3 

1.9 ± 0.5 

I. 8 ± 0.4 

II. ± 4.0 
0.7 ± 0.6 
0.0 ± 0.0 
0.2 ±0.1 
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Table 1. Continued 



GRB 


band 


z 


A 

count h 


*s 
s 


T 


r 


*pfc 


w 

s 


k 




t 

ccay 


S 

10 erg cm 


01)0707 


fmh 


3.425 




± 








- — ± 


_ _ -|- 


± 


± 


0.0 ± 0.0 


0(50707 


fvh 


3.42;, 


2.2 ± 54.1 


152.9 ± 3154.0 


18.3 ± 2585.0 


31.5 ± 144.5 


17(5 . 9 ± 1521 .0 


63.4 ± 1460.9 


0.5 ± 13.7 


15.9 ± 800.0 


47.5 ± 661.5 


1.0 ± 15.0 


00711 


totl 


2.711 


118.7 ± 4.6 


103.9 ±3.2 


3.0 ± 2.8 


33.5 ± 1.9 


113.9 ± 1.5 


49.6 ± 4.7 


0.7 ± 0.1 


8.1 ± 3.0 


41.6 ± 2.0 


33.0 ± 4.3 


060714 


tot2 


2.711 


89.6 ±12.1 


55.6 ± 75.7 


2692(5. 1 ± 54480.0 


0.2 ± 0.0 


132. 1 ±1.8 


8.2 ± 4.1 


0.0 ± 0.0 


4.0 ±2.1 


4.2 ±2.1 


3.8 ± 1.3 


000711 


tot 3 


2.711 


121.8 ± 13.6 


1315 i 42 


12.8 ± 12.3 


5.2 ± 1.0 


139.7 ± 1.4 


14.0 ±1.9 


0.4 ± 0.1 


4.4 ±1.1 


!).0 ±1.0 


9.5 ± 2.4 


060714 


tot 4 


2.711 


120.6 ± 4.9 


151.5 ± 4.7 


127.6 ± 76.1 


4.5 ± 0.8 


175 .4 ±0 .5 


21.1 ± 0.8 


0.2 ± 0.0 


8.3 ± 0.6 


12.8 ± 0.5 


11.0 ± 2.0 


060714 


fvsl 


2.711 


20.8 ± 4.2 


106.3 ± 67.7 


0.0 ± 2.6 


46.5 ± 9.6 


107. 5 ±20.1 


48.8 ± 89. 1 


1.0 ± 1.9 


1.2 ± 48.4 


47.7 ± 40.9 


— 1 ■-' 


060714 


fvs 2 


2.711 


14.7 ± 44.6 


— 17.5 ± 6486.0 


23001.6 ± 3.34E06 


1.0 ± 60.5 


134.2 ± 


24.7 ± 223.9 


0.0 ± 2.1 


1 1^. 8 ± 8 1^. 7 


12.8 ± 142.2 


1.0 ± 24.0 


(5071 1 


fvs3 


2.711 


17.7 ± 168. 1 


— 10.5 ± 2898 . (1 


53122.2 ± 3.08E06 


0.5 ± 10.5 


149.2 ± 137.7 


17.5 ± 38.3 


0.0 ± 0.5 


8.5 ± 14.5 


9.0 ± 24.0 


1.0 _ 13.0 


060714 


fvs4 


2.711 


25.7 ± 3.6 


153.5 ±5.4 


25.3 ± 17.8 


14.6 ± 2.7 


172. 7 ± 2.2 


36.6 ± 2.9 


0.4 ± 0.1 


11.0 ± 1.7 


25.6 ± 2.2 


5.9 ± 1.4 


060714 


fins 1 


2.711 


41.2 ± 2.4 


100.9 ± 9.5 


6.0 ± 11.6 


32.2 ± 4.4 


114.8 ± 3.4 


53.2 ± 10. 7 


0.6 ± 0.2 


10.5 ± 7.3 


42.7 ± 3.7 


4.7 ±1.1 


060714 


fms2 


2.711 


27.9 ± 7.2 


29.5 ± 80.8 


3573(5.0 ± 60060.0 


0.3 ± 0.1 


131.6 ± 1.9 


10.9 ± 4.4 


0.0 ± 0.0 


5.3 ± 2.2 


5.6 ± 2.2 


0.6 ± 0.3 


060 714 


fms 3 


2.711 


47.2 ± 7.5 


130.9 ± 4.0 


16.6 ± 19.8 


5.2 ± 1.8 


140 .2 ± 1.4 


14.8 ± 1.7 


0.4 ±0.1 


4 . 8 ± 1.0 


10.0 ± 1.4 


1.4 ± 0.5 


060714 


fms4 


2.711 


53.3 ± 3.2 


144.5 ±10.2 


238.6 ± 248.8 


3.5 ± 1.1 


173 . 5 ±0 .6 


20.6^: 1.2 


0.2 ±0.1 


8.5 ± 0.9 


12.0 ± 0.7 


2.0 ± 0.6 


060714 


fmhl 


2.711 


20.0 ± 2.3 


106.1 ±3.1 


0.7 ± 1.6 


27.1 ± 3.0 


110.4 ± 2.3 


34.6 ± 6.9 


0.8 ± 0.2 


3.8 ± 4.0 


30.9 ± 3.5 


2.3 ± 0.5 


060714 


fmh2 


2.711 


23.8 ±3.1 


39.4 ± 2.5 


32348.4 ± 1418.0 


0.3 ± 0.0 


131.6 ± 0.6 


9.8 ± 0.2 


0.0 ± 0.0 


4.8 ± 0.1 


5.1 ± 0.1 


0.7 ±0.1 


060714 


fmh3 


2.711 


24.5 ± 3.7 


134.5 ± 2.4 


4.8 ± 7.9 


4.4 ±1.5 


139.0 ±0.9 


:■).<> ± 1.6 


0.4 ± 0.2 


2.8 ±1.1 


7.1 ± 1.1 


0.8 ± 0.3 


060714 


fmh4 


2.711 


21.6 ± 2.3 


143.5 ± 23.4 


445.7 ± 970.7 


2.2 ± 1.4 


174.7 ±1.1 


16.7 ± 1.6 


0.1 ± 0.1 


7.3 ±1.3 


9.4 ± 0.8 


1.0 ± 0.6 


060714 


fvhl 


2.711 


37.4 ± 4.5 


84.6 ± 117.5 


104.9 ± 1301.0 


6.3 ± 20.4 


110.:', ± 1.2 


26.1 ± 15.1 


0.2 ± 0.9 


9.9 ± 16.4 


16.2 ± 7.3 


12.0 ± 26.0 


00071 1 


fvh2 


2.711 


33.6 ± 11.5 


38.5 ± 69.1 


32384.7 ± 49000.0 


0.3 ± 0.0 


130. 7 ± 0.6 


9.8 ± 3.8 


0.0 ± 0.0 


4.8 ±1.9 


t' 1 ^ 1 


3.9 ± 1.7 


060714 


fvh3 


2.711 


42.6 ± 9.5 


131.8 ± 1.8 


4.5 ± 6.0 


4.8 ± 2.7 


136.4 ± 0.9 


10.5 ± 2.9 


0.5 ± 0.2 


2.9 ± 0.8 


7.6 ±2.7 


5.5 ± 2.9 


060714 


fvh4 


2.711 


24. 1 ± 2.5 


141 .5 ± 29.2 


572. 7 ± 1492.0 


1.9 ± 1.5 


174.5 ± 


10.0 ± 1 ..1 


0.1 ± 0.1 


7.0 ±1.2 


9.0 ±0.7 


4.0 ± 2.7 


060719 






8.2 ± 79.8 


188.0 ± 35.0 






192.5 ± 89.2 


21.6 ± 144.1 








2.0 ± 18.0 


060719 


fvs 




± 


4- 


± 


± 


± 


_ _ -)- 


_ _ -)- 


± 


± 


0.0 ± 0.0 


060719 


fms 




8.1 ±142.0 


188.0 ± 55.1 


1.4 ±126.3 


10.9 ± 23.2 


191 .<) ± 1 l- r i . 5 


17.0 ± 193.6 




3.1 ± 107.9 


13.9 ± 85.8 


0.4 ± 7.0 


000 719 


fmh 




± 










- — ± 




± 


± 


0.0 ± 0.0 


000 719 


fvh 






± 








- — ± 


_ _ -|- 


± 


± — — 


0.0 ± 0.0 


000 729 


tot 


0.54 


272 .9 ±13 .6 


163.4 ± 1.1 


7.2 ± 2.2 


24.5 ± 1.9 


176.7 ± 1.0 


43 . 7 ± 2.5 


0.6 ± 0.0 


9.6 ±1.0 


34.1 ± 2.0 


93.0 ± 10.0 


000 729 


fvs 




88.2 ± 6.4 


159.2 ±4.6 


30.6 ± 17.1 


23.0 ± 3.0 


185 .7 ± 2.0 


54.6 ± 3.3 


0.4 ± 0.1 


15.8 ± 2.1 


38.8 ± 2.4 


21.0 ± 5.0 


000729 


fms 


0.54 


142 .7 ± 11.9 


164 .0 ± 2.2 


8.8 ± 5.9 


14.9 ± 2.7 


175.4 ± 1.2 


30. 1 ±3.0 


0.5 ± 0.1 


7.6 ±1.4 


22.5 ± 2.5 


38.0 ± 10.0 


000 729 


fmh 


0.54 


29.2 ± 5.4 


164.9 ± 3.7 


6.2 ±10.1 


11.2 ± 4.0 


173. 3 ± 2 . 1 


22.3 ± 3.7 


0.5 ± 0.2 


5.5 ± 2.4 


167 i 30 


6.1 ± 2.6 


000729 


fvh 


0.54 


± 


4- 


± 


± 


± 


_ _ ± 


■ ± 


± 


— ± - - 


0.0 ± 0.0 


06 OS 04 


tot 




1.7 ± 0.4 


419 "V 7,2 


8.2 ± 21.2 


93.7 ± 36.5 


446.8 ±25.1 


138.5 ± 30.2 


0.7 ± 0.3 


22.4 ± 20.5 


116.1 ± 26.4 


2.1 ± 1.0 


00080 1 


fvs 








± 


± 


± 


_ _ ± 


± 


± 


± - — 


0.0 ± 0.0 


000801 


fms 




± 


± 




± 


± 


- — ± 


_ _ -|- 


± 


± 


0.0 ± 0.0 


000804 


fmh 




0.7 ± 0.3 


383.2 ± 17.3 


15.8 ± 46. 5 


74.7 ± 49.8 


417.6 ±24.7 


125.9 ± 38.9 


0.6 ± 0.3 


25.6 ± 22.1 


100.3 ± 38.9 


0.2 ± 0.2 


060804 


fvh 




0.6 ± 0.4 


416. 1 ±30.0 


9.1 ± 58.2 


84.0 ± 52. 1 


443.8 ± 51.5 


127.9 ± 69.0 


0.7 ± 0.6 


21.9 ± 51.6 


106.0 ± 32.8 


0.5 ± 0.4 


060814 


tot 


0.84 


123.7 ± 7.S 


119.5 ± 1.7 


9.0 ± 4.7 


20.4 ± 2.7 


133.0 ± 1.3 


39.0 ± 2.5 


0.5 ± 0.1 


9.3 ± 1.3 


29.7 ± 2.3 


31.0 ± 4.8 


000814 


fvs 


0.84 


± 


± 


± 


± 


± 


_ _ -i- 


± 


± 


± 


0.0 ± 0.0 


060814 


fms 


0.84 


42.7 ± 3.5 


116.4 ± 4.4 


20.7 ± 16. 5 


20.4 ± 4.8 


136.9 ±2.2 


45.7 ± 4.3 


0.4 ±0.1 


12.7 ± 2.2 


33.1 ± 4.0 


4.9 ± 1.3 


060814 


fmh 


. 8-1 


24.1 ± 2.7 


109.9 ± 11.5 


80.2 ± 107.6 


9.2 ± 3.6 


137.1 ± 15.8 


33.0 ± 10.4 


0.3 ± 0.1 


11.9 ± 5.2 


21.1 ± 5.2 


3.5 ± 1.4 


060814 


fvh 


0.84 


68. 5 ± 20.0 


124.9 ± 1.1 


0.2 ± 1.1 


18.6 ± 2.9 


127. 1 ±4.3 


22.5 ± 7.4 


0.8 ± 0.3 


1.9 ± 3.7 


20.5 ± 3.7 


18.0 ± 6.9 


060904A 


totl 




16.0 ± 1.3 


1 . 8(> 'f > ^ 4S ' 3 


762.9 ± 917. 2 


19.5 ± 7.2 


308 .6 ± 4.6 


99.6 ± 7.2 


0.2 ± 0.1 


40.0 ± 5.1 


59.6 ± 5.1 


7.0 ± 2.5 


00090 1 A 


tot2 




4.8 ± 3.3 


661.2 ± 10.4 


0.7 ±9.2 


78.7 ± 24. 1 


668.9 ± 36. 2 


92 . 8 ± 64.0 


0.8 ± 0.7 


7 ± 39.4 


85.7 ± 28.1 


2.2 ± 1.7 


00090 1 A 


fvsl 




± 


± 


± 


± 


± 


± 


_ _ ± 


± 


± 


0.0 ± 0.0 


060904A 


fvs 2 




± 


± 


± 


± 


± 


_ _ -|- 


- - ± 


± 


± 


0.0 ± 0.0 


9 1 A 


final 




7.4 ± 0.8 


199.0 ± 50.2 


759.4 ± 1183.0 


12.9 ± 6.4 


297.9 ±4.0 


72.5 ± 6.3 


0.2 ±0.1 


29.8 ± 4.3 


42.7 ± 4.7 


0.9 ± 0.4 


00090 1 A 


fms2 




2.6 ± 5.1 


661 .7 ± 76. 1 


0.1 ± 10.9 


61.1 ± 22.9 


664.6 ± 38. 1 


66.6 ± 192 .8 


0.9 ± 2.9 


2.8 ± 104.6 


63.8 ± 88.8 


0.3 ±0.7 


00090 4 A 


fmhl 




± 


± 


± 


± 


± 


_ _ ± 


± 


± 


± 


0.0 ± 0.0 


000901 A 


fmh2 




± 


± 


± 


± 


± 


_ _ -i- 


± 


± 


± _ _ 


0.0 ± 0.0 


9 1 A 


fvhl 




± 


± 


± 


± 


± 


_ _ ± 




± 


± - - 


0.0 ± 0.0 


00090 1 A 


fvh 2 




± 


± 


± 


± 


± 


_ _ -i- 


± 


± 


± 


0.0 ± 0.0 


06 09 04B 


tot 


0.703 


386 .1 ± 7.5 


125.9 ± 1.2 


67.9 ± 7.0 


29.5 ± 0.8 


170.7 ± 0.6 


78.5 ± 0.9 


0.4 ± 0.0 


24.5 ± 0.5 


54.0 ± 0.6 


200.0 ± 12.0 


060904B 


fvB 


0. Ml,', 


51,5 ^ 18 


119.8 ± 4.4 


133. 5 ±32.0 


37.5 ± 2.8 


190.5 ± 1.9 


109.6 ± 2.5 


0.3 ± 0.0 


36.0 ± 1.4 


73.5 ± 2.2 


48.0 ± 5.2 


060904B 


fms 


0.703 


176.4 ± 3.7 


115.9 ± 2.1 


153.2 ± 18.3 


24.2 ± 0.8 


176 . 7 ± .7 


80.5 ± 0.9 


0.3 ± 0.0 


28.1 ± 0.6 


52.3 ± 0.6 


33.0 ± 2.7 


060904B 


fmh 


0.703 


77.7 ± 3.0 


122.7 ± 2.7 


100.4 ± 21.3 


20.0 ± 1.1 


167.5 ± 1.0 


63.0 ± 1.3 


0.3 ± 0.0 


21.5 ± 0.8 


41.5 ± 0.9 


17.0 ± 1.7 


060904B 


fvh 


0.703 ^ 


108.8 ± 3.8 


122.3 ± 2.8 


111.4 ± 25.4 


15.0 ± 1.0 


163. 2 ± 0.8 


51.8 ± 1.1 


0.3 ± 0.0 


18.4 ± 0.7 


33.4 ± 0.8 


53.0 ± 5.8 


000908 


totl 


1.88. ',6 


0.7 ± 0.3 


494.8 ± 37.2 


24.8 ± 97.4 


85. 1 ± 103.9 


540. 7 ± 36. 5 


151.2 ± 89.8 


0.6 ± 0.5 


33. 1 = 33.5 


118.1 ± 91.2 


0.4 ± 0.4 


060908 


tot2 


1 


0.9 ± 0.2 


605.6 ± 431.7 


1501.4 ± 8626.0 


34. 1 ± 61.4 


831 .9 ± 30. 2 


179.0 ± 57.3 


0.2 ± 0.3 


72.4 ± 40.6 


106.5 ± 43.3 


0.5 ± 0.7 


000908 


fvsl 


1 .88.',(, 


0.3 ± 0.1 


476.2 ± 187.8 


106.4 ± 691.3 


84.0 ± 145.1 


5 70 .8 ±54.7 


197.1 ± 110.1 


0.4 ±0.7 


56.5 ± 77.7 


140.6 ± 102.7 


0.1 ± 0.2 


000908 


fvs 2 


1.88:',G 


0.8 ± 2.0 


789.7 ±29.6 


0.3 ± 15.1 


55.3 ± 43.5 


793.6 ±76.1 


62.6 ± 157.1 


0.9 ± 2.7 


3.7 ± 93.3 


59.0 ± 67.7 


0.1 ± 0.2 


060908 


fmsl 


1.88. ',6 


0.4 ± 0.2 


418.8 ± 258.3 


22^.:', ± 1080.0 


62.2 ± 156.0 


538.0 ± 57.1 


183 .0 ± 142 . 1 


0.3 ±0.7 


60.4 ± 68.2 


122.6 ± 132.7 


0.1 ±0.1 


000908 


fms 2 


1.8S:',G 


0.3 ± 0.2 


637.7 ± 336.4 


333. 7 ± 2442 .0 


61 .0 ± 137.6 


780.4 ±56.7 


196.4 ± 124.3 


0.3 ± 0.7 


67.7 ± 76.4 


128.7 ± 106.6 


0.1 ± 0.2 


000908 


fmhl 


1 .88.',(, 


± 


± 


± 






_ _ ± 




± 




0.0 ± 0.0 


000908 


huh J 


1.88;',G 


± 


± 


± 


± 


± 


_ _ ± 


± 


± 


± 


0.0 ± 0.0 


000908 


fvhl 


1.88;1G 


± 


± 


± 


± 


± 


_ _ -i- 


± 


± 


± 


0.0 ± 0.0 


060908 


fvh 2 


1.8S36 


± 


± 


± 


± 


± 


± 


± 


± 


± 


0.0 ± 0.0 


000929 


tot 




67.1 ± 1.6 


432.0 ± 6.0 


173.1 ± 34.0 


52.0 ± 2.5 


526.8 ±11.3 


149.7 ±8.5 


0.3 ± 0.0 


48.9 ± 3.6 


100.9 ±5.1 


48.0 ± 3.6 


000929 


fvs 




13.4 ± 0.4 


377.7 ± 20.7 


(18!). 6 ± 2-17. 6 


44.3 ± 4.4 


552.4 ±38.6 


181 .4 ± 20.6 


0.2 ± 0.0 


68.6 ± 9.0 


112.8 ± 11.8 


9.6 ± 1.4 


000929 


fms 




28. 2 ± 0.8 


435.2 ±7.2 


186.1 ± 44.2 


47.9 ± 2.8 


529.6 ± 13.6 


142.7 ± 9.9 


0.3 ± 0.0 


47.4 ± 4.2 


95.3 ± 6.0 


7.6 ± 0.9 


000929 


fmh 




10.6 ± 0.5 


427.2 ± 12.9 


189. 1 ± 83. 5 


41.4 ± 4.6 


515.7 ± 23.9 


128.0 ± l(i . 8 


0.3 ± 0.0 


43.3 ± 7.1 


84.7 ± 10.1 


4.2 ± 0.7 


000929 


fvh 




16. 1 ± 0.8 


446 .6 ± 9.1 


116.2 ± 47. 1 


41.3 ± 3.9 


515.9 ± 17. 1 


114 ' ' ~ 13,2 


0.4 ± 0.0 


36.7 ± 5.6 


78.0 ± 8.0 


18.0 ± 2.6 


00 1 202 


totl 




75.3 ± 8.0 


98.2 ± 69.4 


480.7 ± 2444. 


4.1 ± 7.9 


142 . 3 ± 138.8 


27. 1 ± 52.0 


0.1 ± 0.2 


11.5 ± 23.2 


15.6 ± 29.1 


17.0 ± 24.0 


061202 


tot 2 




25.4 ± 13.6 


122.4 ± 111.7 


547.5 ± 3409.0 


4.2 ± 6.9 


170.1 ± 190.0 


28.5 ± 56.2 


0.1 ± 0.2 


12.2 ± 26.0 


16.3 ± 30.4 


6.1 ± 8.4 


001202 


fvsl 




3-1 i 18 


104. 1 ± 292.8 


1153.0 ± 24 730 . 


1.4 ± 8.8 


143. 7 ± 531 . 2 


14.7 ± 106 . 2 


0.1 ± 0.5 


6.7 ± 50.2 


8.0 ± 56.2 


0.9 ± 3.3 


001202 


fvs2 




3.5 ±1.3 


139.2 ± 98.2 


408.0 ± 3894.0 


2.2 ±6.1 


168.9 ± 177. 5 


162 — 51, 1 


0.1 ± 0.3 


7.0 ± 23.6 


9.2 ± 27.7 


1.1 ± 2.1 


001202 


fmsl 




23.1 ± 3.3 


110.7 ± 16.5 


123.5 ± 141.2 


11.4 ± 3.9 


148. 3 ± 27.8 


42.9 ± 16.0 


0.3 ± 0.1 


15.8 ± 6.8 


27.2 ± 9.5 


3.4 ± 1.2 


001202 


fms 2 




7.3 ± 3.1 


145.4 ± 91.9 


321.9 ± 3057.0 


2.5 ± 7.0 


173.5 ± 167.0 


16.8 ± 53.2 


0.1 ± 0.4 


7.2 ± 24.4 


9.6 ± 29. 1 


0.4 ± 0.8 


(51202 


hnlil 




17.0 ± 2.6 


111.3 ± 19.4 


127.3 ± 244.0 


7.7 ± 4.8 


142 .5 ± 37.0 


31.9 ± 21.0 


0.2 ± 0.1 


12.1 ± 8.9 


19.8 ± 12.4 


2.2 ± 1.2 


001202 


fmh2 




6.2 ± 6.0 


149.4 ± 182.0 


655.9 ± 12250.0 


1.1 ± 5.4 


176.2 ± 316.4 


10.9 ± 64.5 


0.1 ± 0.5 


4.9 ± 30.6 


6.0 ± 34.0 


0.3 ± 0.9 


00 1 20 2 


fvhl 




31.2 ± 3.7 


1 14 .9 ± 12.1 


90.4 ± 138.3 


6.7 ± 3.2 


139. 5 ± 23. 2 


26.6 ± 13.6 


0.3 ±0.1 


9.9 ± 5.8 


16.6 ± 8.0 


8.6 ± 3.9 


001202 


fvh 2 




4.2 ± 95.0 


155.8 ± 1395.0 


656.2 ± 122300.(1 


0.5 ± 15.9 


174.0 ± 2213.8 


6.1 ± 316.1 


0.1 ± 3.9 


2.8 ± 154.6 


3.3 ± 161.9 


0.3 ± 6.8 


070107 


totl 




41.3 ± 2.3 


311.9 ± 1.6 




21.3 ± 7.6 


324.1 ±5.3 


38.6 ± 12.1 


0.6 ± 0.1 


8 . 6 ±3 . 1 


29.9 ± 9.8 


11.0 ± 3.5 


070107 


tot2 




34.4 ± 4.0 


339.5 ±2.3 


11.9 ± 4.3 


55.5 ± 4.5 


365.1 ± 5.3 


93 . 7 ± 8 . 4 


0.6 ± 0.0 


19.1 ± 2M 


74.6 ± 6.1 


22.0 ± 3.6 


" ™ 1 " 1 


tot3 




10.5 ± 36.4 


386.0 ± 115.2 


36.0 ± 1336.0 


1.9 ± 12.7 


394. 1 ± 192 . 3 


8.0 ± 81.7 


0.2 ± 2.1 


3.1 ± 38.0 


4.9 ± 44 . 4 


0.5 ± 3.0 


70 1 7 


tot4 




12.0 ± 1.6 


412.0 ± 18.8 


88.9 ± 157.5 


12.0 ± 6.2 


444.7 ± 35.5 


41.4 ± 23.5 


0.3 ±0.1 


14.7 ± 9.8 


26.7 ± 14.1 


:i.;s ±1.6 


70 10 7 


tot5 




2.1 ± 0.7 


1285.8 ± 95.0 


5.7 ± 45.8 


129.2 ± 58.2 


1313.0 ± 144.6 


175.3 ± 175. (( 


0.7 ±0.7 


23.1 ± 80.4 


152.3 ± 102.7 


3.0 ± 1.8 


070107 


fvsl 




3.0 ± 0.5 


305.7 ±14.9 


29.7 ± 70.2 


35.7 ± 64.3 


338.3 ± 50.6 


76.9 ± 117.0 


0.5 ± 0.3 


20.6 ± 29.6 


56.3 ± 89.7 


3.1 ± 4.3 


070107 


fvs 2 




2.5 ± 1.6 


346.9 ± 7.6 


1.1 ± 7.1 


75.5 ± 36.2 


355 .9 ±30.4 


91.8 ± 63.1 


0.8 ± 0.4 


8.2 ± 24.3 


83.7 ± 45.3 


3.3 ±2.6 


070107 


fvs3 




2.8 ± 1.2 


379.9 ± 29.6 


33.5 ± 242. 7 


5.0 ± 10.7 


392 .8 ± 57. 1 


16.8 ± 39.4 


0.3 ±0.5 


5.9 ± 16.3 


10.9 ± 23.8 


0.0 ± 1 At 


070107 


fvs4 




2.5 ± 0.7 


396.5 ± 35.7 


87.2 ± 232.0 


19.4 ± 15.6 


437.7 ± 67.4 


59.9 ± 51.5 


0.3 ± 0.2 


20.2 ± 20.8 


39.6 ± 31.8 


2.0 ± 1 . j 


070107 


fvs;) 




0.5 ± 0.2 


1275.3 ± 112.5 


31.8 ± 157.4 


166. 9 ± 119.1 


1348. 2 ± 214.1 


276. 5 ± 273.8 


0.6 ± 0.5 


54.8 ± 111.3 


221 .7 ± 179.3 


1.3 ± 1 .(( 


070107 


fmsl 




13.2 ± 1.1 


312.9 ± 1.6 


3.5 ± 3.2 


57.6 ± 29.6 


327.1 ± 7.5 


81. 2 ± 37.6 


0.7 ± 0.1 


11.8 ± 5.7 


69.4 ± 33.4 


3.9 ± 1.9 


070107 


fms 2 




12.9 ± 2.3 


338.5 ± 6.7 


16.9 ± 19.7 


37.5 ± 19.8 


3G3.6 ± 17.5 


71.9 ± 34.7 


0.5 ± 0.1 


17.2 ± 9.5 


54.7 ± 26.6 


±1.6 


070107 


fms 3 




5.8 ± 2.7 


407.6 ± 17.5 


14.9 ± 97.4 


5.0 ± 8.7 


416.2 ± 33.9 


14.0 ± 27.7 


0.4 ± 0.5 


4.5 ± 11.3 


9.5 ± 17. 1 


0.3 ± 0.4 


70 1 7 


fms4 




6.6 ± 1.5 


433.6 ± 3.6 


1.8 ± 4.5 
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42 . 2 ± 22.0 
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070107 
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3.8 ± 3.4 


353.5 ± 13.7 


0.1 ± 4.4 
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070107 
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13(12 . 8 — 2[):.i. 2 
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070107 
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182.8 ± 82.7 
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07010 / 
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" ™ 1 " \ 






2.3 ± 1.3 
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6.6 ± 48.8 


8.0 ±18.4 


90.3 ± 31.4 


17.2 ± 40.4 


0.5 ± 0.7 


4.6 ±14.2 


12.6 ± 28.0 


0.2 ± 0.4 


" 7 J ] 1 " J, 


tvh4 




3.1 ± 0.9 


420.5 ±11.8 


24.0 ± 46.4 


17.0 ± 9.2 


440. 6 ± 23. 5 


40. 7 ± 23.9 


0.4 ±0.2 
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28.8 ± 15.6 


0.7 ± 0.4 


070107 
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0.3 ± 0.2 


1031.7 ± 406.7 


621 .4 ± 3179.0 


99.9 ± 146.5 


1280.8 ± 777.8 


331.0 ± 537.3 


0.3 ± 0.4 


115.5 ± 223.8 


215.4 ± 324. 1 


0.6 ± 0.8 


070220 


tot 




4.6 ± 2.3 


505.1 ± 138.4 


368.3 ± 3557.0 


4.6 ±12.0 
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27.9 ± 13.2 
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16.2 ± 4.5 


1.1 ± 2.0 


070220 
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± 


-J- 






_ _ -|- 


0~2~" ±^0~5 _ 


± 






070220 






2~0 _ ± 1~0 _ 
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■138 . ± 1130 . (1 


6~3~ ± lT 7~ 
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± 




± 






± 


± 


± 
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± 


± 


± 




± 


± 


± 


± 
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30.9 ± 2.1 
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1.0 ± 1.1 


070318 
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0.836 


19.2 ± 0.8 
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27.4 ± 36.1 


0.2 ± 0.3 
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fms 2 
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8.8 ± 0.6 


204.6 ± 19.0 
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49.6 ± 8.9 


282.0 ± 34.2 


133.6 ± 27.8 


0.4 ± 0.1 


42.0 ±11.4 


91.6 ± 17.2 


2.0 ± 0.5 


070318 


fmhl 


0.836 


2.8 ± 1.4 


186.1 ± 23.0 


25.1 ± 179.2 


3.6 ± 6.0 


195.6 ± 41.6 


12.1 ± 25.4 


0.3 ± 0.5 


4.3 ± 11.1 


7.9 ± 14.8 


0.1 ± 0.2 


070318 
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0.836 


2.0 ± 0.2 


197.7 ± 30.6 


125.4 ± 156.9 


53.0 ± 18.5 


279.2 ± 61.2 


141.7 ± 54.5 


0.4 ± 0.1 


44.4 ± 21.6 


97.3 ± 34.5 


1.3 ± 0.5 


070318 
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4.8 ± 12.1 


186.7 ± 15.7 


3.5 ± 60.3 
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0.3 ± 0.9 
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251.3 ±9.1 


1.5 ± 5.2 


65.0 ± 14.3 


261.2 ± 19.3 


82.5 ± 31.4 


0.8 ± 0.3 


8.7 ± 13.4 


73.7 ± 20.4 


2.7 ± 0.9 


070330 






4.6 ± 0.6 


139.7 ± 25.4 


175.8 ± 202.8 


28.7 ± 9.5 


210.7 ± 5.9 


94.6 ±9.6 


0.3 ± 0.1 


33.0 ± 6.2 


61.7 ± 7.2 


2.4 ± 0.9 


070330 






1.6 ± 0.4 


173.5 ± 10.6 


21.4 ± 33.6 


59.8 ± 18.8 


209.2 ± 14.3 
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329.6 ± 1241.0 
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070330 
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21.2 ± 480.3 


5024.5 ± 39310.0 


7.6 ± 21.5 
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0.2 ± 0.3 
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162.4 ± 44.3 


51.9 ± 198.4 
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200.3 ± 14.9 
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21.4 ± 18.3 


49.0 ± 13.1 


0.4 ± 0.4 


070419B 






82.0 ± 3.3 


170.5 ± 8.9 


136.5 ± 61.7 


30.5 ± 4.5 


235.0 ± 2.1 


93.8 ± 4.7 


0.3 ± 0.0 


31.6 ± 2.4 


62.1 ± 3.9 


41.0 ± 6.5 


070419B 
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14.1 ± 1.4 


208.3 ± 3.9 


6.7 ± 6.4 


60.9 ± 14.6 


228.4 ± 4.9 


92.9 ± 14.1 


0.7 ± 0.1 


16.0 ± 5.1 


76.9 ± 13.4 


8.3 ± 2.2 


070419B 






34.7 ±2.1 


150.4 ± 23.2 


326.9 ± 283.9 


21.7 ± 6.2 


234.5 ± 2.8 


88.1 ± 6.5 


0.2 ± 0.1 


33.2 ± 3.6 


54.9 ± 5.2 


6.0 ± 1.7 
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15.1 ± 1.0 


168.9 ± 15.9 


166.9 ± 128.8 


26.4 ± 6.4 


235.3 ± 3.4 


87.7 ± 6.9 


0.3 ± 0.1 


30.7 ± 3.8 


57.1 ± 5.5 


4.8 ±1.2 


070419B 
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19.4 ± 1.6 


171.3 ± 18.4 


148.0 ± 144.3 


25.3 ± 7.9 


232.5 ± 3.9 


82.8 ± 8.2 


0.3 ± 0.1 


28.7 ± 4.4 


54.0 ± 6.7 


14.0 ± 4.2 
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Table 1. Continued 
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n7nfi01 








~ ~ - ~ 


~ ~ ~ ~ 




7 77^7"-, 7 








7, 7 i 7 7" 


, ■ „ „ 5 , 


, J 1 


tot 






2 r„"~ T 2 'Ji 


.t'„ rT-L. 1 ,m- r. 


~ ~T. 77" 
47,7 , 2 ; 


319.7 ± 1.3 


7, 7„ 7, 7 

116.8 ± 1.9 


n 5 J n 5 


7, . T 7 o~ 

71 i 57 O 


,7 , , ■ „ 


100 .0 ± 7.9 


070704 


vs 




i t J- n ■> 
' ' 


1 79 .8 ± 185.9 


453.2 ± 1457.0 


56.8 ± 45.1 


340 .3 ± 15.4 


199.2 ± 3i).2 




' ^ ' ' 


128.0 ± 20 . 1 


14 n + i 2 fi° 


07070-1 






23 .9 ± O.S 


260. 1 ± 4.5 


96.3 ± 23.3 


ol' 2 i o'i 


327.5 ± 2.0 


\ 22 ' 2 7 \ ) 


n 7 + n'n 
n 5 J n n 


57 fi ion 


74' 7 i 05 




07070 1 


tt. 




^ ^■'l 


247 .0 ± 6.7 


160 .8 ± 47.7 


30.4 ± 3.0 


323 .6 ± 2.1 


\(X n 4_ 91 


n'4 J n'n 


qn d i 1 e 


74 ■„ * 2,3 


Q d 4-1 9 
„" 4 , „ „ 


070701 


fi 






262 .6 ± 2.8 


j^ 5 ' 1 ^ 11,7 


4 ^' 2 ^ 2 '^ 


313.0 ± 1.7 




in J 94 


n o 4- i!e 7 




34 .0 ± 3.6 




totl 


'I'''. 2 ''. 


a i 4- i q i 


256 .2 ± 104.3 






257. 1 ± 181.0 


121.7 ± 293 . 1 


no J n 9 


4 4 i 44 


ion + k 

7 q + i e 1 


o r i T'a 




tot 


'.''''''.f'. 




091 7 i 4 


4q O 4- 1 9B 


9 a\ 1 a 
d i q 9 


,100.0 dz 20.2 


97 9 4_ ?n § n 




... _ ■ 




i n 7 


,', 


tot 3 






ev= n i tH * 


qi = 4- a 


1 i 7 « 1 1 nfi 


rtr\ 4- 1 Jn fi 




n 5 + n i 
n c J n 9 




ISfi 
1 70 « +' 1 


99 i 1 a 




tot4 


.1.021, 


i o + nj 
i o i n't 


9^n a J 10a 


i t a J n 




9B1 a 4^ fi9 d 


949 n 4- 9nfi 
101 n J -a n 


n 7 J n 5 


R9 9 4- fid 

59 fi i 4n fi 


1 la 4 i " 


n 7 i n « 






.i.02f> 


d e J on 


90a q J 94 1 


10 9 J oln 1 


19K7 jl infi q 
J o 4. r7a 


qi J" ~ i ^ 2 'f 




n'l i n'4 




aft 14 a 


n o i n'9 


1 ; 




.1.02(> 


o'e J n 7 


^ 3 ^ ^ 


Q + 1 f\l t 




q-1 7 _ ' l ' f> 


14 Tor K 
9fi 4 J 9a n 


no J n 5 


E E 4-1 1 1 1 
07 i 119 




no i no 


1 \'. 


* q 

fv^.i 


.i.02f> 


n fi J nl 


334 . , _ 17.2^ 


aVi J /19a 9 


q'l jI a q 


rafi 7 J 9fi« 1 




n c J n ^ 




1TS. + ITS 


n 4 i n'fi 


°- 7~ 7 


vs 


,1.020 








in q 4- an 
1 fi 4- 1 1 ' 


9fi ' J fi 


991 9 4_ 57a o 


n e 7 i9 


fin ( 4- 194 


Ifil 9 4- 9fiQ 
ft E 4_ ■ ^''j"''' 


' ^ ' 






' i ''''. 2U . 




9- ■ _ r" 


A 1 4-4(1 (1 

n = J 1 7 « 




oofi ^ _ Ira 


4 4- E ' Q 


n 7 J 51 


O 4- 95 
IQ * 23 7: 


lia i OA 


n e i 17 


°- J - 2> /, 


to 
f >: ' 2 


,1.(.2(> 


1 fi -3 r.A fl 

\ i 4- n a 


304 .1 ± 23.2 




47a 9 


5:44 n i a ■! 


1 5 7 4_ '05 

Jn J .51 


n fi in 1 


a 7 i 47 


59 5 i n o 


n e i n 9 


' ' 


fms3 




n k ^ no 


332 .2 ± 3.0 


= + 7 a 


9^ fi 4- fi fi 


344 ^ ^ 


± , 3 ■ 


n e 4_ n J 






no i n 5 








o"f jl 17 


oqo'n i ^I'l 


oa 4- jai 


114 7 4- 177 a 

n n Z Id J 


^Ofi.^i _ .101.0 


^ 'V 91fi 9 


5 ■ S 7 


fi7 O 4- 1 5fi 
14'n i QE 5° 


1 a a + 971 


no i n a 




t V.1 


''l''''. 2 


a A J i Q 


9afi n J ^7 ri 


149 14- 'v '' 
9n7 /i J ^ ' r" ' 11 


9 fi J 90 


274.6 _ 42;^1 








OOQ + 1 OQ fi 

22 9 ± 123.6 


n o i n'5 


, 0, 211.5 


t li 




8.4 ± 2.9 


286.0 ± 37.0 


207.4 ± 925.6 


2.6 ± 2.9 


309 . ± 64. 7 


'l Efi J_ 91 fi 

1.1.6 ± 21.6 


n 9 + n 9 

0.2 ± 0.2 


fi k 4-1 n'n 
6.5 ± 10.0 


9.1 ±11.8 


0.3 ± 0.3 


o 1 1 ; > 2 J 1 1 








fi19 A + ^7 3 fi 






340.3 ±8.2 














™ 1 


■> I'tr 
". ' !,■ ! 


no + ^ 

a a J in 




1+^123 


r-"1 + -, i f 
1 fi 1 4^ 199 


o^'e _l ? 


3 ]"' 6 _ i 14 ^. 


n"I + n'4. 


2fi 4 9 +^50 
o'a i 1 9 ft 


05 a + .no 
9t q i 9 ; 


n 9 + n 5 
15 i no 


\7 !l _~ 




,1 . 20 










270 . ,0 ± 33 . ,5 


7 4- 55 9 
11 n J on 1 


n d + n'9 
no J n 5 






1 4 i i a 




f ]' 2 


.1.(.20 




2iJ3 . 7 ± 33 . 9 


1 1 q 4 4- fiQQ 
„ 3 "f Jo 


9 n 4- 9 7 


308 .7 ± 58.2 


9d 1 J a 7 


n fi J n 9 


a k 4- a a 
45 ^ 94 


fi e 4_ i n <i 
1 o r 4- ?'t 


1 . 4 ± 1 . S 






'I''''. 2 ''. 


- A 4- -> 

it i 1 


fi 3 4 1 i 1<7 




in 7 J «7 q 


340 .1 ± 6.3 




n'q J , 2 


ir 1 - i'r 


on 4 i 105 4 


n 4 i 


'i-I'-o i \ 


V 


.1.02 




' ■ 1 






652 .8 ± 656 . 8 


d9 1 4_ 5A5 




14 4 i 5 1 


' J ' 3 ' 






° 


' 


■ " 




546 9 + 539S 




1 a4 q i 9 


50 5 + 4 

33 7 0' c 


n 1 + n 1 


' 7 , E 


■ i 


9 n i n 


1 - \ 

J-1A 


tot2 


0.1.-J7 


3.9 ± 0.8 


136.9 ± 40.7 


68.1 ± 160.2 


; _■ ' ■ 

33.0 ± 14.1 


184.3 ± 9.2 


85.7 ± 21.6 


n d + n'9 
0.4 ± 0.2 


26.4 ± 15.3 


59.3 ± 9.9 


n n i n n 






0.1, -j 7 


± 




± 


± 




± 


± 


± 


± 


n n i n'n 


o,- !/, 2 1 A 


fvs 2 


0. 157 










(77 i 


q 7 7 J 7d 7 




7c 7 i 7i 7 


7 n 7 i 7a~ 


n 4 i no 


ii, 1; j 2 1 A 


ms 






12.6 ± 300 . 1 


r-ri^T 7 7„„r,r, r, 

1712. S ± 1 7(i00 . 


A 1 _ 4- 1 7 7" 






" 1 n 7 — 




' T '„ „ 








-l "7 


2 Q + n'7 


133.5 ± 37.2 


74.7 ± 133.3 


■ , ■ n 
.8 ± 


1 1 n + a a 

83.0 ± 9.9 


3 ' ^ ' 

87.0 ±3.9 


4 +02 
. ±0 . 


27 i i 
7. ± 


59.9 ± 9.3 


n fi i n 3 


070724A 


m 


n l^7 

1 . 57 
















i 




n n i no 
n n i n n 


r j 2 1 A 


™° 


0. 157 




7; 
± 


± 


± 




± 


7; 




± 


n n i n'n 


070721 A 




0. 157 






± 


± 




± 


± 


± 


± 


n n i n n 


o i 072 1 A 


+■ 1 


0.457 


~ ~ * ~" — 














7 Q 7 i 7 (7 


7)7 i 7o~ 


r- i fi a 


n^noi 


tot 






— 70 . 2 ± 233 . 


2.10.J -.1 . -.1 — OOOiK) . CJ 


~" TT. "7 - 


7i7n 4-7:7 

OO^O LEE 


7, 7 + 7 fi — 


7 i~4- n 7 ~ 
no J n 1 


575 i 77 


E1 5 i E l 


90 i 10 




fvB 




fi Q 4- n 7 




1 329 .1 ± 2699.0 


1 d n 4- a 1 


209 .2 ± 5.5 


88 .6 ± 10.2 


n'n J n'n 


373 7 11 


i ,3. 


9 2 i 90 


n-rnoi 
071021 






1 k fi 4- 1 o 
15.6 ± 1.9 


— 150.8 ± 352.8 


■17428.0 ± 146100.0 


9 a 7 ■> 9 
2.8 ± 3.2 


212.8 ± 0.0 


63.7 ± 6.4 


0.0 ± 0.0 


30. 5 ±2.0 


33.3 ± 4.6 


5 ± 2.2 


n^noi 


^"5 




70 i 00 


236. 9 ± 761. 1 


84567.3 ± 481200.0 


2 4 + 4 fi 


212.1 ± 25 . 6 


65.5 ±20.9 


n'n 7 J?' 1 


oJ n i o 


33.9 ± 13.1 


9 n i d d 


,■ 1021 








— 129.6 ± 784. 4 


84003.4 ± 667800.0 




210.9 ± 9.7 


43 .4 ± 23.0 


n 9 in 1 


2 7„ 7 = 


tt't i J 3 ^ s 






totl 




105 .6 ± 6.8 


66 .6 ± 37.9 


570 . 9 ± 767. 1 


11 q4- d d 

„c'r 1 = it 


1 10. S zz 1.1 




n fi in 1 


25.0 ± 3.5 


36.2 ± 2.6 


oi.n L 11 

28 .0 ± 11.0 




tot2 


2. 002 




9A9 a XT J 


* 3 i 49 


25.5 ± 5.7 


200 .7 ± 1.8 


44 n + 4 Q 
ti o J fi 5 


n fi J ni 


a i 94 


40 7 i « 5 


A i 1 5 


,l - i n't ! 






30 .3 ± 2.8 




■ ■ 


'' 2 ^' 5 7^, 7 ' 2 


255 .6 ± 2.2 




n t + n n 




■ 'n' 


' ' ' 


' '- '. 


t°+A 




Ifi 4 i 4 


,^ Li 






Hi .8 zz 4.4 






' ' , " 

oe ^ 7 , i 


■ . 




o^lO.i 1 




2.002 


1 q J q 1 


40 .2 ± 157.2 


S.-> 1 . zz .1,1 15 . 


15.9 ± 19.8 


1 Ii . S zz 1 . 1 


7 4_ , (1 

?77 1 77 


n 9 + 
no J n ^ 


35 .9 ± 11.7 


51.8 ± 1 1 . 9 


fi n 4- * 

4E i 91 




fvs 2 






1 90 .9 ± 20.5 




89.8 ± 30 . 8 


197.8 ± 14.0 


102.7 ± 45.2 


n d J n 9 


6 „ 4 28,7 


96.3 ± 25.9 


,^ 7 77 


i TinQi 


fvs.i 


2. (.02 


a 1 4-1 q 
fid J n a 


233 .7 ± 15.3 


51.2 ± 88.1 




263 .3 ±3.6 


48 ' 1 /^, 8 ; 4 


n 4 J n 1 


oq fi i a 1 


32 _ 6 7i, 7 ;® 


e'7 i T o 




fvs 4 


2.(>02 




344 .1 ± 19.8 


144 . 4 ± 70. 3 


1 30 . 3 ± 20 . 9 


1S1 .A zz , . 1 


297.5 ± 18.5 


no J n 1 


o 's 'n i 4 


213.9 ± 18.0 


4 4 i 9 4 


■■'-! '!■' I 




t rov 


' J 3 ' 


1S2 7+ 6 fil 


SOO . zz 1020.0 


9 5 S 4 = + 6 4°q 






n 4 + n! 


1 1 5 i 4 






1 _ '. 






■ * 


' J " 


25 n 8 ^ 27 ' 4 


' * ' 


' * 


58 5 + 4 1 






OR Q + 50 
55 7 i d a 


5 + 


iw ni.ii 




2.002 






iin a I.'a9 n 






45 Q + d Q 
T7J _L ' 1 


n\ + n'l 
n d J n n 


in 9 + 91 
Ja 4 i fi 5 




11+ n 5 

55 i n fi 


1 IM 1 




^ fiO 


7 -> 4- n j 
Ii 1 4. n 




1 , 1 _ ) ' 8 „ ± _L ^- 


1 1 n fi 4- 1 1 
d -t da 


leo'o _L e Q 


24 , , Ef, Q 


n 1 J n 1 


OR E i 9= d 


170 1 j7q fi 
Jn 7 + OK A 




o ,■ 1 0.1 1 








_ r >4.8 ± 240.1 


s!J^S. , ± .12000.0 


07 J AO 


150 4L oil 


olfi i 00 a 




in'o i 114 


1 d fi i iid 


5 fi + 5 4 


o^l O.i 1 


p to 


2.00 


7 j 4- 1 <> 
I"o i n 7 


9^n a J 9a a 


i Qfi? a 




onn n 4- 711 k 


04 i on 1 


n 9 + n 9 




id a i in 1 


n'c + n 5 

n'n i n'n 


\'_ 10.il 


3 


2.00 


3.2 ± 0.7 


230.4 ± 28.4 


1 367 - 8 


5.7 ± 5.9 




24.2 ± 20.1 


no + n 5 
0.2 ± 0.3 


9 4- in 1 
9.2 ±10.1 


14.9 ±10.1 


0.0 ± 0.0 


,■ 10.il 




2.(.0 


q^n 4°fi 2 i 


380 .8 ± 6.4 


, 1(, „! „ "i 2 ^ 


7 2 E -4- E^o 2 6 


7- ' ' jf 
425 * ^ 100 8 , 


188.9 ± 30 . 2 


0.6 ±0.2 


07 4 i J7 4 


54 4 q'+ 1 


°^ 9 7 = °; 2 




f i 1 






?on^ 4°fi' 7 


21, 2., zt 5070.0 




1Q1 7 4^ 97 ) 


99 t + a 






91 E i - 1 


19.0 ± 12.0 




f i 2 


O BO 


A A A- B 7 


99a I i ^a 7 


1^9 '4I afi7 


9n + 4- 1 7 


9 -n I J ili- n 


qn n J ',7'! 


n + 99 


1 fi 4- 9R fi 


1 a d i on d 


n 7 i no 


1 IM 1 




2.00 


on + n fi 


qai o J 9 k 


9 a A- q 8 


fi 7 4- 1 17 


2 n?7 _ io'V 


91 « 5 4- ^5 9 


no + n 5 


117 + on 4 
on 1 i 91 ft 




9 a i n'a 


,■ 10, i 1 




2.00 


99 + no 
q q i n a 






17a 1 4- ^a - 

Yl ■ 1 , ■ 3 8 - e 


Km 7 i 917 


2 ^ 8 ' 3 , 43,2 


ns + n 9 




1 aa + 91 fi 
1 EE i 177 


79 i da 


* 


tot 




n n J n' 


— 11.4 ± 499 . 9 


1 1 00 H . zz 20 1 .10 . 


31.6 ± 25.0 


^ ' , ' 


280.0 ± 2 . 


n 1 +n 


1 9d 9 4- 1 7 7 


7 ofi'o 


9 q i 97 


Oil lis 


fvs 




9 !i i n o 


— 1 30 . 1 ± i^64 . 1 


1 1 0!i<1 . zz 111520 . 


48.8 ± 55.8 


2 . 1 . . j zz 28. 8 


386.6 ± 63.8 


n 1 + n 9 


168.9 ± 47.7 


11 II i IRQ 


n'fi i n'5 


0^1 lis 






2.4 ± 0.3 


413.5 ± 88 . 4 


660 . 1 ± 1043 . 


47.5 ± 23.0 


590 .5 ± 13.4 


189.4 ± 21.3 


n o 4- n 1 

0.3 ± 0.1 


70.9 ± 14.4 


118.4 ± 16.9 


n'n inn 


,■ 1 1 IS 


tt. 




± 


± 


± 


± 


± 


± 




± 


± 


n n i n l 


o ,11 IS 






7n q J a 








~ ~ , — ~ 


~ ~ 7 7 a 


~ - * - ~ ~ 


75 7 i 7 9" 


7i a i 7o~ 


05 i 91 


uS02 ID 


tot 


2.0-11 


2 7 J 1 f 


14fi 7 J 99 fi 


Jt^'l J lof 9 


7 n~ 4-1 7 ~ 

7 Q 7 o'l 


lOK V 4^ 9 1 


'in n J 5 fi 




is i i J e 


05 a i 9 d 


4 1 i 17 


080210 


fvs 


2.641 


16.7 ± 1.6 


146.7 ± 22.6 


305.5 ± 424.2 


7.9 ± 3.3 


195.7 ± 2. 1 


40.0 ± 3.6 


no 4_ n 1 
0.2 ± 0.1 


16.1 ± 2.5 


23.9 ± 2.4 


4.1 ± 1.7 


0S02 1 








1 38 .2 ± 21.0 


659 . 4 ± 766 . 6 


4 ' 3 ^ 1 ' 5 


ion q ± ^'t 






in' 2 , i 






OS02 10 


f m h 
m 


2 fill 




J 7 .^' 2 J C q'q 


27 n 9 ^ 6 ^' 5 


1 fi a J 79 


' ' * ' " 


54 + fi l 

1 7 r i ifi Q 


4 + 02 




05 7 + e'i 
7 i si 


n e + n 5 
n e i 90 


';.' M '~ n ; 




2.641 


« 7 qc n 

9a ; 4- ^ 


1 fil 4 J 19 7 




Jon J ^7 « 


on9 q i 7^ 


77 n J at ft 


in + \ 

n 4 J n 9 


■ , C 7 fi 


jI'e i 




' l,s '7 'r* 


totl 




no J Ji t 


101.1 _ 12. , 


4fi 9 4- 7* 
4 E 9 jl oc a 


32 ' 7J 3 r 


94^ 4 J 1 fi 


■7a k i in s 




oo e, + fi n 
91 a i 10 


E07 i Q O 


o'n + 17 n 
-on i il'n 


';.' M '~ 


tot2 




77 fi J a 7 


tHz, A , 


07 9 i 




24 7 1 ,( | 


fifi'o J J o 


n d + n 


in 1 i 1 Q 


47'n i 41 


54 n i J a 




tot3 






263 .4 ± 3.8 




97 Q 7 o'r 






n d + n n 














3 ' , ■ 


1 J 1 „ 1 '^ = 




'7 i oo'o 

' , 38 ' 3 


21 i 7 + 294 


fin e + 1 o9 9 

y * r '' " 


2 + 07 


09 1 i 7fi 1 

97 o i 


4 8 i 7f 

R7 9 i oe'i 


n ri + n (i 








32 . ± 13.5 


^zll, 1 I „ 




40.0 ± 30 . 4 


' 7 „ . ' 
2;) 3. 3 ± 24.6 


f tt 1 o?' 2 


n'4 + n'd 

n t 4- n 5 


oo 2 i 1^7 


fil 4 i i'e j 


" "7, 
3,5 .0 + 26.0 


' l,s '7 'r' 


fvs 3 




19.0 ± 6.8 


265 . ± 7.0 


01 2 1 

31.6 ± 22.5 




300 .1 ± 12.2 


83 .8 ± 31.4 


n 4 J n 9 


17 i d n 


,7 4 7 00 1 


18.0 i 10.0 


';.' M '~ 1 ^ 


f 3 i 




^4 a i fi I 


168 .0 ± 9.5 


28.8 ± 46 . 5 


29 . ± 30 . 4 


196 .9 ±3.6 


64.8 ± 35.3 




01 e i 9? 


40 .9 ± 32.7 


a 9 i 5 n 










204 .3 ± 8.9 


66.3 ± 56.5 


24 ^ 7J 9,9 


244,7 7^ 71 


67. 6 ± 10.4 


n d + n 
n d in 


To i O J 


46 .1 ± 10.0 


E7 i 1 O 








38 .3 ± 5.9 




61.7 ± 35.0 




296 .1 ± 1.8 


59.8 ± 5.5 






40 .6 ± 3.9 




080212 


f ln 'l'l 






1S1 5 ± 5 6 


4 1 ^±4 % 3 


21 8 ± 20 8 






OS + 12 


' ,12 




2 + 03 


S 2 1 2 


fmh2 






208.0 ±8.6 




25.8 ± 13.3 


240.5 ± 2.6 


63.4 ± 13.1 


4 ±01 


18 8 ± 2 5 


44.6 ± 12.9 


2 3 ± 10 


080212 


fmh3 




11.4 ± 1.5 


263.0 ± 6.9 


39.1 ± 27.6 


22.3 ± 4.0 


292.5 ± 2.3 


55.9 ± 5.6 


0.4 ± 0.1 


16.8 ± 2.9 


39.1 ± 3.9 


2.0 ± 0.5 


080212 


fvhl 




3.9 ± 162.1 


189.2 ± 52.1 


0.4 ± 91.3 


1.7 ± 13.5 


190.0 ± 82.2 


2.9 ± 104.1 


0.6 ± 21.6 


0.6 ± 53.1 


2.3 ± 53.1 


0.0 ± 0.0 


080212 


fvh2 




6.6 ±0.7 


189.9 ± 37.7 


268.6 ± 667.3 


9.4 ± 8.5 


240.1 ± 54.0 


44.4 ± 29.0 


0.2 ± 0.2 


17.5 ± 14.5 


26.9 ± 14.5 


2.2 ± 1.6 


080212 


fvh3 




11.6 ± 0.8 


257.7 ± 7.0 


53.6 ± 33.4 


23.1 ± 3.8 


292.9 ± 9.6 


61.5 ± 8.4 


0.4 ± 0.1 


19.2 ± 4.2 


42.3 ± 4.2 


4.2 ± 0.8 


080310 




2.42 


44.3 ± 1.3 


463.5 ± 3.S 


44.0 ± 11.0 


81.5 ± 4.2 


523.4 ± 8.5 


162.0 ±11.0 


0.5 ± 0.0 


40.1 ±4.4 


121.6 ±7.4 


29.0 ±2.3 


080310 


tot2 


2.42 


76.7 ±2.6 


526.5 ± 3.9 


81.0 ± 24.0 


19.8 ± 1.9 


566.5 ±7.3 


59.7 ± 7.0 


0.3 ± 0.1 


19.9 ± 2.8 


39.7 ± 4.3 


18.0 ± 2.0 


080310 


fvsl 


2.42 


21.0 ± 0.9 


454.0 ± 13.0 


73.0 ± 48.0 


80.0 ± 17.0 


530.0 ± 29.0 


176.0 ± 44.0 


0.4 ± 0.2 


48.0 ± 16.0 


128.0 ± 30.0 


12.0 ±2.6 


080310 


fvs 2 


2.42 


16.3 ± 1.7 


535.0 ± 10.0 


48.0 ± 43.0 


32.0 ± 12.0 


574.0 ± 21.0 


78.0 ± 33.0 


0.4 ±0.2 


23.0 ± 12.0 


55.0 ± 22.0 


4.0 ±1.4 


080310 


fmsl 


2.42 


17.8 ± 0.8 


465.9 ± 4.5 


47.0 ± 16.0 


58.2 ± 4.9 


518.0 ± 10.0 


125.0 ± 14.0 


0.5 ± 0.1 


33.3 ± 5.2 


91.5 ± 8.8 


3.4 ± 0.4 


080310 


fms2 


2.42 


36.4 ±1.6 


526.7 ± 5.2 


77.0 ± 32.0 


20.5 ± 2.6 


566.0 ± 10.0 


61.0 ± 10.0 


0.3 ± 0.1 


20.1 ± 3.9 


40.6 ± 5.9 


3.4 ± 0.5 


080310 


fmhl 


2.42 


2.5 ± 0.3 


470.0 ± 15.0 


24.0 ± 30.0 


66.0 ± 16.0 


510.0 ± 29.0 


122.0 ± 40.0 


0.5 ± 0.2 


28.0 ± 15.0 


94.0 ± 27.0 


0.8 ± 0.2 


080310 


fmh2 


2.42 


12.0 ± 0.8 


524.8 ± 6.5 


78.0 ± 39.0 


17.9 ± 3.4 


562.0 ± 12.0 


55.0 ± 12.0 


0.3 ± 0.1 


18.4 ± 4.8 


36.3 ± 7.6 


1.6 ± 0.3 


080310 


fvhl 


2.42 


2.3 ± 0.3 


478.0 ± 12.0 


36.0 ± 48.0 


59.0 ± 15.0 


524.0 ± 33.0 


120.0 ± 43.0 


0.5 ±0.2 


30.0 ± 17.0 


89.0 ± 27.0 


2.5 ± 0.8 


080310 


fvh2 


2.42 


14.2 ± 0.9 


525.5 ± 6.7 


86.0 ± 50.0 


15.3 ± 2.8 


562.0 ± 13.0 


50.0 ± 11.0 


0.3 + 0.1 


17.1 ± 4.6 


32.4 ± 6.8 


6.3 ±1.3 


080319D 


totl 




9.0 ± 0.9 


74.3 ± 304.4 


4311.6 ± 15970.0 


15.4 ± 20.0 


331.7 ± 589.9 


126.7 ± 169.7 


0.1 ±0.1 


55.7 ± 77.8 


71.0 ± 92.4 


7.8 ± 7.8 


08031 9D 


tot2 




3 . 9 ± . 9 


381.2 ± 59.5 


188.5 ± 396.3 


34.1 ± 17.6 


461.3 ± 105.3 


110.0 ± 68.3 


0.3 ± 0.2 


38.0 ± 29.3 


72.1 ± 40.4 


3.0 ± 1.6 


080319D 






1.9 ± 0.5 


52.5 ± 728.3 


4379.5 ± 33940.0 


18.8 ± 49.0 


339 5 ± 1380.8 


148.1 ± 405.3 


0.1 ±0.3 


64.7 ± 185.9 


83.5 ± 220.9 


2.2 ±4.1 


080319D 


fvs 2 




0.6 ± 0.4 


418.2 ± 64.2 


49.2 ± 194.6 


55.6 ± 63.3 


470.6 ± 125.3 


121.4 ± 145.8 


0.5 + 0.4 


32.9 ± 53.0 


88.5 ± 99.1 


0.6 ± 0.8 


080319D 






3.8 ± 0.5 


109.8 ± 250.4 


2278.7 ± 8378.0 


20.6 ± 27. 1 


326.7 ± 491.9 


135.4 ± 181.3 


0.2 + 0.1 


57.4 ±81.1 


78.0 ± 101.1 


1.5 ± 1.6 


080319D 


fms2 




1.5 ± 0.5 


385.7 ± 62.8 


141.9 ± 310.4 


46.4 ± 23.8 


466.9 ± 110.7 


131.1 ± 81.9 


0.4 + 0.2 


42.4 ± 34.5 


88.8 + 49.4 


0.6 ±0.4 


08031 9D 


fmhl 






155.8 ± 342.3 


2604.6 ± 17560.0 


9.5 ± 22.1 


313.4 ± 657.9 


78.1 ± 188.3 


0.1 ±0.2 


34.3 ± 86.5 


43.8 ± 102.5 


0.7+1.1 


080319D 


fmh2 




1.8 ± 0.5 


348.1 ± 23.5 


40.1 ± 65.5 


59.2 ± 19.5 


396.8 ± 46.8 


122.6 ± 50.4 


0.5 + 0.2 


31.7 ± 20.3 


90.9 ± 32.4 


0.7 ±0.3 


080319D 


fvhl 




2.4 ± 0.4 


57.0 ± 331.5 


2291.2 ± 8837.0 


31.0 ± 40.1 


323.7 ± 635.7 


184.6 ± 250.1 


0.2 ± 0.2 


76.8 ± 111.4 


107.8 ± 140.2 


3.7 ± 3.9 


080319D 


fvh2 




0.7 ± 0.3 


425.8 ± 77.2 


63.4 ± 275.4 


71.8 ± 75.2 


493.3 ± 169.4 


156.7 ± 188.1 


0.5 + 0.4 


42.4 ±72.9 


114.3 ± 123.3 


0.9 ± 1.0 


080320 






10.4 ± 49.7 


204.8 ± 34.4 


0.2 ± 13.1 


9.1 ± 9.9 


206.0 ± 60.6 


11.2 ± 81.6 


0.8 ± 5.8 


1.1 ± 40.4 


10.2 ± 41.8 


0.6 ± 3.0 


080320 


tot2 




7.(1 ± 1.0 


274.2 ± 17.1 


21.3 ± 35.0 


52.9 ± 15.1 


307.7 ± 32.8 


99.4 ± 37.5 


0.5 + 0.2 


23.3 ± 15.3 


76.2 ± 24.2 


3.4 ± 1.2 


080320 


tot3 




1.4 ± 0.4 


691.8 ± 59.2 


12.9 ± 41.9 


176.0 ± 64.8 


739.5 ± 97.8 


254.0 ± 134.6 


0.7 + 0.3 


39.0 ± 54.2 


215.0 ± 90.6 


1.8 + 0.9 


080320 


Fvsl 




1.9 ± 1.1 


189.2 ± 26.0 


28.0 ± 194.2 


8.9 ± 19.4 


205.0 ± 63.0 


25.3 ± 57.7 


0.4 ± 0.6 


8.2 ± 22.6 


17.1 ± 36.6 


0.3 + 0.5 


080320 


fvs 2 




2.3 ± 0.4 


274.9 ± 20.2 


31.8 ± 52.2 


71.9 ± 26.7 


322.7 ± 45.0 


137.5 ± 58.6 


0.5 ± 0.2 


32.8 ± 21.8 


104.7 ± 39.9 


0.9 ± 0.4 


080320 


fvs 3 




0.9 ± 65.2 


693.7 ± 20870.0 


0.0 ± 45.2 


167.3 ± 98.4 


694.5 ± 21347.6 


169.0 ± 8892.5 


1.0 + 52.1 


(l.S zz 4446.0 


168.1 ± 4447.1 


1.0 ± 48.0 
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Table 2. Table of the best-fitting parameters and of the derived physical quantities of the underlying continuum. From left to right: name 
of the GRB, bandpass (see Sec.O, parameters describing the fitting function (power law or broken power law): normalization N, power law 
indices ai and 02, break time t(, r , boundaries of the flare T90, X 2 /d°f °f the simultaneous fit of the flares and of the underlying continuum. 



GRB 


band 


N 

count S 


«1 


«2 


s 


*1,90 
s 


t 2,90 

a 


X 


2 /dof 


050406 


tot 


229.3 ± 160.0 


1.1 ±0.1 


± 


_j_ _ _ 


174.9 


262.0 





7 


050406 


fvs 


664.9 ± 808.2 


1.4 ± 0.2 




_ _ 4- 


196.5 


254.0 


1 


3 


050406 


fms 


257.1 ± 439.9 


1.4 ± 0.3 


± 


± 


177.9 


262.7 





8 


050406 


fmh 


± 


± 


± 


± 




_ 


_ 




050406 


fvh 


151.1 ± 265.9 


1.4 ± 0.3 


± 




180.6 


296.2 





9 


050502B 


totl 


42.0 ± 34.0 


0.9 ±0.1 


± 


__-[-__ 


479.4 


1073.9 


1 


2 


050502B 


tot2 


42.0 ± 34.0 


0.9 ± 0.1 


- - ± - - 


__-)-__ 


578.7 


865.3 


1 


2 


050502B 


tot3 


42.0 ± 34.0 


0.9 ± 0.1 


- - ± - - 




718.0 


844.9 


1 


2 


050502B 


fval 


127.5 ± 241.9 


1.2 ± 0.3 


- - ± - - 


__-[-_ — 


488.5 


1142.5 





9 


050502B 


fvs2 


127.5 ± 241.9 


1.2 ± 0.3 


± 


__-[-__ 


579.1 


889.5 





9 


050502B 


fvs 3 


127.5 ± 241.9 


1.2 ± 0.3 


- - ± - - 




723.4 


865.7 





9 


050502B 


finis 1 


6.7 ± 14.5 


0.8 ± 0.3 


- - ± - - 


__-[-_ — 


475.1 


1035.1 


1 


2 


050502B 


fms 2 


6.7 ± 14.5 


0.8 ± 0.3 


- - ± 




577.6 


851.3 


1 


2 


050502B 


fms 3 


6.7 ± 14.5 


0.8 ± 0.3 


± - - 


__-[-_ — 


722.7 


844.1 


1 


2 


050502B 


fmhl 


55.8 ± 126.5 


1.1 ± 0.4 






460.6 


1112.4 





9 


050502 B 


fmh2 


55.8 ± 126.5 


1.1 ± 0.4 


± 


__-)-__ 


584.0 


811.5 





9 


050502B 


fmh3 


55.8 ± 126.5 


1.1 ± 0.4 


± 


± 


713.8 


814.7 





9 


050502B 


fvhl 


67.1 ± 1303.0 


1.1 ± 2.6 


± 


- - ± 


495.1 


990.4 





9 


050502B 


fvh2 


67.1 ± 1303.0 


1.1 ± 2.6 




± 


578.2 


785.9 





9 


050502B 


fvh3 


67.1 ± 1303.0 


1.1 ± 2.6 


_j_ 


± 


688.7 


825.8 





9 


050607 


tot 


3580.0 ± 1787-0 


1.5 ± 0.1 


_|_ 


-|- 


276.5 


437.2 


2 


3 


050607 


fvs 


982.2 ± 750.8 


1.5 ± 0.1 


-j- 


± 


281.8 


449.2 


1 


1 


050607 


fms 


1483.2 ± 994.9 


1.5 ± 0.1 


_j_ 


± 


271.5 


408.4 


1 


3 


050607 


fmh 


50606.7 ± 45000.0 


2.2 ± 0.2 


-j- 


± 


280.0 


440.5 





7 


050607 


fvh 


1107.5 ± 635.3 


1.5 ± 0.1 


-j- 


± 


274.9 


417.3 





6 


050713A 


totl 


6.00E10 ± 1.69E11 


4.6 ± 0.6 


2.3 ± 0.1 


97.5 ± 6.9 


102.9 


133.2 


2 





050713A 


tot2 


6.00E10 ± 1.69E11 


4.6 ± 0.6 


2.3 ± 0.1 


97.5 ± 6.9 


158.4 


198.6 


2 





050713A 


fvsl 


1.00E10 ± 5.44E10 


4.6 ± 1.2 


1.6 ± 0.8 


131.3 ± 39.8 


102.5 


156.4 


1 


2 


050713A 


fvs 2 


1.00E10 ± 5.44E10 


4.6 ± 1.2 


1.6 ± 0.8 


131.3 ± 39.8 


158.6 


216.8 


1 


2 


050713A 


fmsl 


1.00E10 ± 2.86E10 


4.4 ± 0.6 


0.9 ± 0.4 


165.3 ± 24.3 


103.9 


138.8 


1 


4 


050713A 


fms2 


1.00E10 ± 2.86E10 


4.4 ± 0.6 


0.9 ± 0.4 


165.3 ± 24.3 


159.9 


188.1 


1 


4 


050713A 


fmhl 


1.00E10 ± 5.44E10 


4.7 ± 1.2 


2.2 ± 0.3 


97.5 ± 12.9 


103.1 


125.9 


1 


1 


050713A 


fmh2 


1.00E10 ± 5.44E10 


4.7 ± 1.2 


2.2 ± 0.3 


97.5 ± 12.9 


160.2 


177.8 


1 


1 


050713A 


fvhl 


1.00E11 ± 5.47E11 


5.2 ± 1.2 


1.7 ± 0.4 


120.8 ± 18.5 


102.5 


122.7 


1 


5 


050713A 


fvh2 


1.00E11 ± 5.47E11 


5.2 ±1.2 


1.7 ± 0.4 


120.8 ± 18.5 


159.6 


235.3 


1 


5 


050714B 


tot 


± 


± 


__-(-__ 






_ 


_ 




050714B 


fvs 


± 


± 


± 


_ _ 4- _ _ 


_ 


_ 


_ 




050714B 


fms 


11.7 ± 8.4 


0.8 ± 0.1 


± 


__-[-__ 


310.6 


466.1 


1 


6 


050714B 


fmh 


± 


± 


__-+-__ 


± 


_ 


_ 


_ 




050714B 


fvh 


± 


± 


_|_ 


± 


_ 


_ 


_ 




050716 


totl 


1688.7 ± 1334.0 


0.8 ± 0.2 


2.1 ± 0.2 


205.3 ± 12.8 


162.0 


190.7 





9 


050716 


tot2 


1688.7 ± 1334.0 


0.8 ± 0.2 


2.1 ± 0.2 


205.3 ± 12.8 


346.5 


487.8 





9 


050716 


fvsl 


± 


± 


-j- 


± 




_ 






050716 


fvs 2 


± 


± 


-j- 


± 


_ 


_ 


_ 




050716 


fmsl 


190.4 ± 204.9 


318.7 ± 0.6 


0.3 ± 2.0 


0.3 ± 203.7 


158.8 


190.4 





9 


050716 


fms 2 


474.5 ± 204.9 


318.7 ± 0.6 


0.3 ± 2.0 


0.3 ± 203.7 


339.5 


474.5 





9 


050716 


fmhl 


± 


_ _ ± 


-j- 





_ 


_ 


_ 




050716 


fmh2 


± 


_ _ ± 


-j- 


_ _ ± — 


_ 


_ 


_ 




050716 


fvhl 


± 


_ _ ± 


__-{-__ 


_ _ ± — 


_ 


_ 


_ 




050716 


fvh2 


± 


_ _ ± 


± 


_ _ ± — 


_ 


_ 


_ 




050726 


tot 


876.9 ± 268.8 


0.9 ± 0.1 


± 




234.0 


317.0 





9 


050726 


fvs 


± 


± 




— ± — 


_ 


_ 






050726 


fms 


219.4 ± 117.9 


0.9 ± 0.1 


_|_ 


— ± — 


240.0 


321.6 





9 


050726 


fmh 


± 


± 


± 


— ± — 


_ 


_ 






050726 


fvh 


± 


± 


± 


— ± — 


_ 


_ 


_ 




050730 


totl 


1.00E07 ± 1.19E07 


2.5 ± 0.2 


0.1 ± 0.1 


226.4 ± 11.3 


212.7 


266.5 


1 


5 


050730 


tot2 


1.00E07 ± 1.19E07 


2.5 ± 0.2 


0.1 ± 0.1 


226.4 ± 11.3 


375.2 


511.0 


1 


5 


050730 


tot3 


1.00E07 ± 1.19E07 


2.5 ± 0.2 


0.1 ± 0.1 


226.4 ± 11.3 


645.2 


769.1 


1 


5 


050730 


fvsl 


1.00E07 ± 3.13E07 


2.8 ± 0.6 


0.1 ± 0.0 


226.4 ± 0.0 




_ 


_ 




050730 


fvs 2 


1.00E07 ± 3.13E07 


2.8 ± 0.6 


0.1 ± 0.0 


226.4 ± 0.0 


365.5 


576.6 


1 


4 


050730 


fvs 3 


1.00E07 ± 3.13E07 


2.8 ± 0.6 


0.1 ± 0.0 


226.4 ± 0.0 


611.0 


899.1 


1 


4 


050730 


fmsl 


1.00E07 ± 1.60E07 


2.7 ± 0.3 


0.5 ± 0.2 


209.7 ± 17.0 


214.9 


268.6 


1 


1 


050730 


fms 2 


1.00E07 ± 1.60E07 


2.7 ± 0.3 


0.5 ± 0.2 


209.7 ± 17.0 


370.1 


511.4 


1 


1 


050730 


fms 3 


1.00E07 ± 1.60E07 


2.7 ± 0.3 


0.5 ± 0.2 


209.7 ± 17.0 


632.7 


777.7 


1 


1 


050730 


fmhl 


1.00E07 ± 2.63E07 


2.9 ± 0.5 


0.0 ± 0.2 


243.2 ±22.5 


214.3 


247.1 


1 


1 


050730 


fmh2 


1.00E07 ± 2.63E07 


2.9 ± 0.5 


0.0 ± 0.2 


243.2 ± 22.5 


383.9 


481.6 


1 


1 


050730 


fmh3 


1.00E07 ± 2.63E07 


2.9 ± 0.5 


0.0 ± 0.2 


243.2 ± 22.5 


665.7 


695.8 


1 


1 


050730 


fvhl 


1.00E07 ± 2.00E07 


2.8 ± 0.4 


0.1 ± 0.1 


239.3 ± 18.1 


218.7 


247.3 


1 


1 


050730 


fvh2 


1.00E07 ± 2.00E07 


2.8 ± 0.4 


0.1 ± 0.1 


239.3 ± 18.1 


374.9 


497.0 


1 


1 


050730 


fvh3 


1.00E07 ± 2.00E07 


2.8 ± 0.4 


0.1 ± 0.1 


239.3 ± 18.1 


659.2 


693.1 


1 


1 


050822 


totl 


5.00E06 ± 4.39E06 


2.4 ± 0.2 


_|_ 


__-[-_ — 


108.3 


171.2 


2 


3 


050822 


tut 2 


5.00E06 ± 4.39E06 


2.4 ± 0.2 


± 


± 


220.4 


263.2 


2 


3 


050822 


tot3 


5.00E06 ± 4.39E06 


2.4 ± 0.2 


± 


± 


410.5 


569.7 


2 


3 


050822 


fvsl 


300000.0 ± 499500.0 


2.1 ± 0.3 


± 


± 


114.6 


188.9 


2 


2 


050822 


fvs2 


300000.0 ± 499500.0 


2.1 ± 0.3 


- - ± - - 


- - ± - - 


210.9 


320.5 


2 


2 


050822 


fvs3 


300000.0 ± 499500.0 


2.1 ± 0.3 


± 


± 


412.4 


588.2 


2 


2 


050822 


fmsl 


299990.0 ± 414600.0 


2.2 ± 0.2 


- - ± - - 


- - ± _ _ 


102.8 


174.5 


1 


4 


05082 2 


fms 2 


200990.0 + 414600.0 


2.2 ± 0.2 






2 1 9 . 8 


263.9 


1 


4 


050822 


fms 3 


299990.0 ± 414600.0 


2.2 ± 0.2 


- - ± - - 


± 


406.9 


530.0 


1 


4 


050822 


fmhl 


299990.0 ± 2.27E06 


2.3 ± 1.3 


± 


- - ± - - 


98.2 


166.0 


1 





050822 


fmh2 


299990.0 ± 2.27E06 


2.3 ±1.3 




± 


221.3 


260.7 


1 





050822 


fmh3 


299990.0 ± 2.27E06 


2.3 ± 1.3 




- - ± - - 










050822 


fvhl 


















050822 


fvh2 


± 


± 


± 


± 










050822 


fvh3 


± 


± 


± 


± 










050908 


tot 


3.54E06 ± 9.54E06 


2.8 ± 0.5 


1.0 ±0.1 


280.3 ± 58.5 


365.0 


631.9 


1 


2 


050908 


fvs 


3.54E06 ± 8.64E06 


3.0 ± 0.5 


1.0 ± 0.1 


280.6 ± 61.9 


365.0 


597.1 


1 


3 


050908 




3.54E06 ± 1.48E07 


3.0 ± 0.8 


1.0 ±0.1 


280.5 ±72.6 


366.1 


539.4 


1 


1 


050908 


Emh 






— ± — 












050908 


fvh 


± 


± 


— ± — 


± 










050922B 


totl 


4.00E11 ± 2.93E11 


3.9 ±0.1 






636.4 


1057.7 


2 





050922B 


tut 2 


4.00E11 ± 2.93E11 


3.9 ± 0.1 






783.4 


886.7 


2 





050922B 


tot3 


4.00E11 ± 2.93E11 


3.9 ± 0.1 






890.9 


1088.9 


2 





050922B 


fvsl 


6.00E09 ± 3.50E09 


3.3 ±0.1 






668.6 


791.5 


1 


3 


050922B 


fvs 2 


6.00E09 ± 3.50E09 


3.3 ±0.1 






730.8 


1105.4 


1 


3 


050922B 


fvs3 


6.00E09 ± 3.50E09 


3.3 ±0.1 






1002.1 


1130.5 


1 


3 


050922B 


fmsl 


6.00E09 ± 3.73E09 


3.3 ± 0.1 






626.8 


910.6 


1 


7 


050922B 


fms 2 


6.00E09 ± 3.73E09 


3.3 ± 0.1 






772.6 


883.1 


1 


7 


050922B 


fms 3 


6.00E09 ± 3.73E09 


3.3 ± 0.1 






891.5 


1104.4 


1 


7 


050922B 


fmhl 


1.00E10 ± 2.55E10 


3.7 ± 0.4 






630.4 


667.0 


1 


1 


050922B 


fmh2 


1.00E10 ± 2.55E10 


3.7 ± 0.4 






650.7 


1115.1 


1 


1 
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Table 2. Continued 



GRB 


band 


N 

count s — 1 












«2 








*6r 




t l ,90 


*2,90 
s 


X 


2 /dof 


050922B 




1.00E10 ± 2.55E10 






_!_ 




















1018 


115: 


2.6 






050922B 


f"hl 
V 


4.00E11 ± 1. 


19E12 


4 
























n 


661 









050922B 


V 


4.00E11 ± 1. 


19E12 


4 




_ 




















CM r e 
' 


1091.4 






050922B 


V 


4.00E11 ± 1. 


19E12 


4 




_ 






















1001.1 






05 1 1 17A 


° 


1S9S3.1 ± 2563-0 






_ 






















231 


3 






05 1 1 17A 




1S9S3.1 zb 2563-0 






_ 




















303 3 


358 


5 






05 1 1 17A 


to 


18983.1 ± 2563.0 


1 




_ 




















345 


522 


4 


1 




05 1 1 17A 


° 


18983.1 ± 2563.0 


1 


() 


_ 




















409 2 


481 


1 


1 




05 1 1 17A 


° 


18983.1 ± 2563.0 


1 




_ 




















469 2 


584.6 








° 


18983-1 zb 2563.0 




( . ( 


_ 






















694.7 






Q52117A 


° 


18983.1 ± 25 


63.0 


1 




_ 






















1130.3 






05 1 1 17A 


° 


18983.1 ± 2563.0 




() 


_ 




















1053 


1187.5 






05 1 1 17A 


° 


18983.1 ± 2563.0 






_ 




















1268 2 


1566.4 






05 1 1 17A 


° 


18983.1 ± 2563.0 




( . ( 


_ 




















1479 3 


1829.2 






05 1 1 17A 




4739.2 ± 634 


.1 


1 ' 




_ 






















222 


4 








Vfa 


4739.2 ± 634 


.1 






_ 






















347.4 






051117A 




4739.2 ± 634 


.1 




























645 


5 






051117A 


fvs4 


4739.2 ± 634 


.1 


1 


() 























412 8 


480 


6 






051117A 


fvs5 


4739.2 ± 634 


.1 






_ 





















452 


565 









051117A 


f V ^6 


4739.2 ± 634 


.1 


1 




_ 




















566 4 


710 











VS 


4739.2 ± 634 


.1 




() 


_ 




















842 4 


1285.6 






051117A 


Vfa 


4739.2 ± 634 


.1 


1 




_ 




















_ 


1211.6 






051117A 




4739.2 ± 634 


.1 




( . ( 


_ 






















1663.7 






051117A 




4739.2 ± 634 


.1 


^ ' 




_ 




















1475 1 


2426.7 










7777.9 ± 956 






( . ( 


_ 






















218 








051117A 


i^^ 2 
mfa 


7777.9 ± 956 




1 




_ 






















373 


.5 






05 111 7A 




7777.9 ± 956 


.5 


1 




_|- 






















499.5 






05 111 7A 


f mb 4 


7777.9 ± 956 


.5 






_!_ 




















408 2 


472 


3 






05 111 7A 


fms5 


7777.9 ± 956 


.5 


1 





-|- 





















466 9 


541 


9 






05 111 7A 


fms6 


7777.9 ± 956 


.5 


1 





-|- 




















548 4 


683.2 






05 111 7A 


fms7 


7777.9 ± 956 


.5 


1 


o 


-|- 




















868 2 


1091.5 






05 111 7A 


fmsS 


7777.9 ± 956 


.5 






-|- 




















1051 


1172.6 






05 111 7A 


fms9 


7777.9 ± 956 


.5 







-|- 




















1267 8 


1537.9 






05 111 7A 


fmslO 


7777.9 ± 956 




1 




-|- 




















1473 9 


1763.3 






05 111 7A 


fmhl 


1629.2 ± 382 


.8 


1 




-|- 






















207 









05 111 7A 


m 


1629.2 ± 382 


.8 


1 




_!_ 




















306 


334 


.8 






05 111 7A 


m 


1629.2 ± 382 


.8 






_!_ 






















473 


.1 






05 111 7A 


m 


1629.2 ± 382 


.8 






_!_ 




















409 7 


462 


9 






05 111 7A 




1629.2 ± 382 


.8 






_!_ 






















586 


3 






05 111 7A 


fmh6 


1629.2 ± 382 


.8 


1 


' 


-|- 




















545 5 


684 


5 






05 111 7A 


m 


1629.2 ± 382 


.8 






_!_ 




















861 7 


107. 


5.3 






05 111 7A 


m 


1629.2 ± 382 


.8 






_!_ 






















1155.1 






05 111 7A 


m 


1629.2 ± 382 


.8 


1 




_!_ 




















1268 2 


1502.0 






05 111 7A 


"1 


1629.2 ± 382 


.8 


1 


.0 


_!_ 






















1831.3 






05 111 7A 


V 


1625.7 ± 466 


.7 


1 


.0 


_!_ 






















244.3 






05 111 7A 


V 


1625.7 ± 466 


.7 




.0 


± 























351 


-4 






05 111 7A 


V 


1625.7 ± 466 


.7 


1 





± 





















340 2 


511 


3 






05 111 7A 


V 


1625.7 ± 466 


.7 




.0 


± 





















412 4 


458 


9 






05 111 7A 


V 


1625.7 ± 466 


.7 







± 





















474 8 


539 


9 






05 111 7A 


V 


1625.7 ± 466 


.7 







± 























677 


.1 






05 111 7A 


V 


1625.7 ± 466 


.7 







± 





















8610 


1060.6 








v 


1625.7 ± 466 


.7 




.0 


± 























1154.1 






n k i i i ~7 A 


v ' 


1625.7 ± 466 


.7 




.0 


± 





n 


















1512.0 




Q 


UOlll ( l\ 


V 


1625.7 ± 466 


.7 




.0 


± 





n 


















1754.8 




Q 


()o 12 10 


° 


1.05E06 ± 524900.0 






± 





i 
















n 


150 


5 






n^i 9i n 




1.05E06 ± 524900.0 


2 




± 





















158 8 


190 


9 








f° 


561414.0 ± 630200.0 




.7 


± 





















124 8 


153 


3 










561414.0 ± 630200.0 




.7 


± 























194 


3 










209178.0 ± 176100.0 




.4 


± 





















116 4 


164 


.4 








f mb 2 


209178.0 ± 176100.0 




4 


± 























186 


.8 






051210 


fmhl 


207974.0 ± 297600.0 


2 


6 


± 

































f m 
"1 


207974.0 ± 297600.0 


2 


.6 


± 

































V 


1.05E06 ± 1.39E06 


2 


.8 


± 





















123 


138 


9 






051210 


V 


1.05E06 ± 1.39E06 




.8 


± 























184 









051227 


° 


3163.2 ± 6882.0 




3 


± 





















109 2 


148 









051227 




- - ± 








- ± 




























051227 


f VS 


35.7 ± 108.5 






6 


± 




















146 


.7 






051227 




3163.2 ± 24840.0 




7 ± 1 


















110 2 


163 


.2 






051227 


V 


_ _ ± 




~ 




- ± 




























060 1 1 1 A 


° 


106.4 zb 29.8 






.8 


± 



















zb — — 




138 


9 






060 1 1 1 A 




106.4 ± 29.8 






.8 


± 











- ± 








zb — — 


140 9 


219 


4 






060 1 1 1 A 


tot3 


106.4 ± 29.8 






.8 


± 











- ± 








± — — 


239 1 


340 


7 






060 1 1 1 A 




106.4 ± 29.8 






.8 


± 











_ 








zb — — 


315 2 


528 









060 1 1 1 A 


f° 

Vfa 


24.9 ± 12.8 






.8 


± 











_ 








zb — — 


' 


140 


9 






060 1 1 1 A 


vs 


24.9 ± 12.8 






.8 


± 











_ 








zb — — 




232 


1 






060 1 1 1 A 




24.9 ± 12.8 






.8 


± 











- ± 








zb — — 


232 4 


355 


7 






060 1 1 1 A 


f V& 4 


24.9 ± 12.8 






.8 


± 











_ 








zb — — 


314 2 


683 


.4 






060 1 1 1 A 




35.2 ± 13.2 






.8 


± 











_ 








zb — — 




140 


6 






060 1 1 1 A 


f mb 2 
mfa 


35.2 ± 13.2 






.8 


± 











_ 








zb — — 


146 


226 


3 






060 1 1 1 A 




35.2 ± 13.2 






.8 


± 











. 








zb — — 




334 


5 






060 1 1 1 A 


f mb 4 


35.2 ± 13.2 






.8 


± 











_ 








zb — — 




501 


9 






060 1 1 1 A 


fmnl 


6.4 ± 3.7 







.8 


± 







- 




_ -|- 








zb — — 


38 °2 


127 


.2 






060 1 1 1 A 


fmh2 


6.4 ± 3.7 







.8 


± 











_ -|- 








zb — — 


137 7 


207 


2 






060 1 1 1 A 




6.4 ± 3.7 







.8 


± 











_ 








zb — — 


246 4 


329 


9 






060 1 1 1 A 


f ™ h4 


6.4 ± 3.7 







.8 


± 











- ± 








zb — — 


313 3 


508 


3 






060111A 


fvhl 


9.0 ± 5.5 







.8 


± 





.1 






- ± 


- 


- 




zb 


50.5 


139 


6 


1 


.1 


060111A 


fvh2 


9.0 ± 5.5 







.8 


± 





.1 






- ± 








zb 


138.1 


238 


2 


1 


.1 


060111A 


fvh3 


9.0 ± 5.5 







.8 


± 





1 






- ± 








zb 


247.7 


344 




1 


.1 


060111A 


fvh4 


9.0 ± 5.5 







.8 


± 





1 






- ± 








zb 


319.5 


539 


7 


1 


.1 


060115 


tot 


648687.0 ± 373000.0 


2 


.2 


± 





.1 






- ± 








zb 


375.1 


505 








.8 


060115 


fvs 


648656.0 ± 688100.0 


2 


3 


± 





.2 






- ± 








zb - - 


376.5 


518 


9 





9 


060115 


fms 


648353.0 ± 742000.0 


2 


.3 


± 





.2 






- ± 








zb - - 


375.8 


488 


3 





9 


060115 


fmh 


(M8353.0 ± 1 


.67E06 


2 




± 





.4 






- ± 








zb - - 


378.8 


478 


.8 





.8 


060115 


fvh 


648003.0 ± 797200.0 


2 


4 


± 





.2 






- ± 








zb 


364.4 


494 


6 





5 


060204B 


totl 


1.00E07 ± 1. 


85E07 


2 


.7 


± 





.3 


0. 


7 


± 1 


.2 




300. 


9 zb 106.5 


104.8 


135 


6 


2 


.0 


060204B 


tot2 


1.00E07 ± 1. 


85E07 


2 


.7 


± 





.3 


0. 


7 


± 1 


.2 




300. 


9 zb 106.5 


299.1 


374 


.7 


2 





060204B 


fvsl 


1.95E08 ± 3. 


30E08 


3 


.5 


± 





.3 


0. 


6 


± 8 


.9 




303. 


2 zb 510.2 


109.3 


145 


7 


1 


.0 


060204B 


fvs 2 


1.95E08 ± 3. 


30E08 


3 


.5 


± 





.3 


0. 


6 


± 8 


.9 




303. 


2 zb 510.2 


302.8 


401 


9 


1 


.0 


060204B 


fmsl 


1.95E08 ± 7. 


62E08 


3 


.5 


± 





.8 


1. 


8 


± 


.4 




209. 


2 zb 33.5 


105.9 


137 


.0 


1 


.2 


060204B 


fms 2 


1.95E08 ± 7. 


62E08 


3 


5 


± 





8 


1. 


8 


± 


.4 




209. 


2 ± 33.5 


305.8 


373 


4 


1 


.2 


060204B 


fmhl 


1.95E08 ± 5. 


60E08 


3 


.8 


± 


5 


.9 


1. 


2 


± 


.3 




150. 


5 ± 45.5 


104.9 


133 


6 


1 


.0 


060204B 


fmh2 


1.95E08 ± 5. 


60E08 


3 


.8 


± 


5 


.9 


1. 


2 


± 


.3 




150. 


5 ± 45.5 


300.5 


346 


.7 


1 


.0 


060204B 


fvhl 


1.95E08 ± 1. 


59E09 


3 


.7 


± 


1 


.7 


1. 


6 


± 


.3 




151. 


3 zb 21.3 


108.1 


128 


.4 


1 


.3 


060204B 


fvh2 


1.95E08 ± 1. 


59E09 


3 


.7 


± 


1 


.7 


1. 


6 


± 


.3 




151. 


3 ± 21.3 


292.7 


351 





1 


.3 


060210 


totl 


1.00E08 ± 1. 


30E08 


3 





± 





.3 


0. 


7 


± 


.2 




192. 


7 ± 16.3 


169.7 


245 





3 


.0 


060210 


tot2 


1.00E08 ± 1. 


30E08 


3 


.0 


± 





.3 


0. 


7 


± 


.2 




192. 


7 zb 16.3 


355.9 


444 


.8 


3 






GRB X-ray flares 



Table 2. Continued 



GRB 


band 


N 

count s~ 1 


a l 


a 2 






* 1,90 


*2,90 
s 


X 


2 /dof 


UDUilU 




1 50.E06 i 2 S')E()(> 


2 


4 zb 4 


2 + 05 




iio.y zn 4i.o 


168 


269 






r 






1 50.B06 i 2 89.E06 


2 


4 zb 4 


2 + 5 




91KQ_I_ / 1 , 7Q 

iio.y zn i( .0 












UDUZ J. U 




4 01.E07 i 6 3-l.E()7 




zb 3 


8 + 2 




192 9 i 21 2 




24*" 








UDU^lU 




4 01.E07 i 6 34.E07 




4-03 


8 + 2 




192 9 + 21 2 




4 30 


2 






UDUilU 


m ^ 
m 


1 50.E08 zb 3 59.E0H 






9 + 4 




iuo .0 zn oi.u 












nfim i n 

UOUilU 




1 5 E 8 zb 3 5 ' ) E ( ) 8 




5 + 5 


9 + 4 




205 5 i 31 


358 3 


417 








060210 


fvhl 


1 00.E10 zb 2 65.E10 


4 


3 zb 6 


4 ± 4 




213 9 i 25 9 


1727 


230 




2 




060210 


fvh 2 

V 


1 00.E10 zb 2 65.E10 


4 


3 zb 6 


4 ± 4 




213 9 + 25 9 


362 2 


394 




2 






° 


OQQQQ1 n -1- 1 9/1 PTlfi 


2 


6 zb 3 


8 ± 1 




iOo. 1 zn D-i-.o 


7 


13^ 








nflm i 9 




_ _ 4- _ _ 




— zb — — 


— — ± — 




— — + — — 












nfim i 9 




_ _ 4- _ 




_ 4- _ _ 


— — ± — 




_ _ -|- _ „ 
















_ _ 4- _ _ 


~ 


— zb — — 


— — ± — 




_ _ 4- _ _ 












nfim i 9 


V 


-L.UVJ.CVVJO ZIZ 1-iOC/Ul 










127 4 i 181 4 




132 








UDU410 


° 


OO-LQ.O ZIZ ilOi-U 


1 


2 ± 1 


— — ± — 




_ _ 4- _ _ 












060413 




_ _ 4- _ _ 




__ 4- _ _ 


— — ± — 




_ _ 4- _ „ 












060413 


m . 


■"'38''0 zb 38850 






— — ± — 




_ _ 4- _ _ 


516 










060413 




1414 6 zb 1836 




3 + 2 


— — ± — 




— — + — — 


544 7 


8 11 








060413 


fvh 


598 8 zb 459 5 




o + oi 


— — ± — 




__-)-__ 


558 5 


S3() 


4 


1 




060418 


tot 


1 00.E12 zb 1 46.E12 


4 


9 zb 3 






108 5 + 2.3 


123 3 


1 6 r 


2 






UOU'ilO 


- 


5 00.E10 zb 8 95.E10 


4 


, " 4 






1 71 q 4- 1 1 n 
111.0 zn ii.u 




207 


4 






UOU'ilO 




1 00.E13 zb 1 ''')/- n l i 




6 zb 3 






1 ■3A c J. ■) e 

± 04 . zn 0.0 


122 


167 








UOU'ilO 




1 00.E12 zb 3 5(i.Z^l , ' 




4 zb 8 






i n8 1 -4- a 9 
1U0.0 zn 4 . z 


122 9 


148 








ClRCiA ^ 8 
UOU'ilO 


V 


1 00.E11 zb 5 73.E11 




zb 13 


' ^ ' 




iuo. * zn . ^ 




149 










° 


i nnFrny -A- 9 nocn? 


2 


9 zb 4 


11 + 00 




1 on 8 -t- OA A 

uu.o zn ^ 4 . 4: 




'"'90 


2 






0605 12 




1 flfl RTI7 -1- 9 ^fi TPCiT 

± i zn i,JDC/Ui 




zb 5 


11 ± 01 




9Q9 9 _|_ 7fl A 

i ji.i Zn / O . 4: 




" ., <( 










f VS 






4 zb 13 9 


1.1 ± 0.0 




118 1 + 31 1 












060 5 1 9 




— — zb — — 




— zb — — 


— ± - 




_ _ 4- _ _ 












UDUOl^ 


f"h 






_ _ _ _ 


— ± - 




_ _ 4- _ _ 








~ 




060526 


totl 


3155 zb 1134.0 


1 


4 ± 0. 1 


-0.4 ± 0. 


1 


1142 4 i 231 1 


240 


2(i8 


4 






060526 




3155 zb 1134.0 


1 


4 i 0.1 


-0.4 ± 0. 


1 


1142 4 i 231 1 


261 6 


313 





1 




060526 




3155 zb 1134.0 


1 


4 i 0. 1 


-0.4 ± 0. 


1 


1142 4 i 231 1 


289 3 


354 


g 


1 




060526 




3155 zb 1134.0 






-0.4 ± 0. 


1 


1142 4 i 231 1 


318 










060526 


fvsl 


475 2 zb 203 9 




2 zb 1 


-0.4 ± 0. 


2 


1287 8 i 587 6 


242 5 


c<) 








060526 


fvs2 


475 2 zb 203 9 


1 


2 i 1 


-0.4 ± 0. 


2 


1287 8 i 587 6 


262 1 


~ [ t 




1 




060526 


fvs3 


475 2 zb 203 9 


1 


2 4-01 


-0.4 ± 0. 


2 


1287 8 i 587 6 


291 4 


\'c7 




1 








a 7c 9-1- in 1 ) o 
4/q.z zn iiUtJ.y 


1 


2 zb 1 


-0.4 ± 0. 


2 


1 987 8 -1- «7 R 

iao( .0 zn ooi.o 




460 












iiQ n i ino o 
^^'i.!? zn iiiy. j 




2 + 01 


-0.3 ± 0. 


1 


1320 1 i 401 4 














^^2 


A AC\ O — 1— 1(1(1 O 




2 + 01 


-0.3 ± 0. 


1 


1320 1 i 401 4 
















449 9 zb 209 9 




+ 01 


-0.3 ± 0. 


1 


1320 1 i 401 4 












060526 


fms4 


449 9 zb 209 9 


1 


2 + 1 


-0.3 ± 0. 


1 


1320 1 i 40 1 4 


330 8 


4 r 2 










m 


199 9 zb 140 4 


1 


2 + 01 


0.7 ± 0.9 




3763 6 i 1053 


240 4 


o'cl 










m 


igq 9 -|- 140 4 


1 


2 + 01 


0.7 ± 0.9 




3763 6 i 1053 


258 5 














199 9 zb 140 4 


1 


2 + 01 


0.7 ± 0.9 




3763 6 i 1053 


283 6 


T' 1 


' 4 










iqq q -|- 140 4 


1 


2±0i 


0.7 ± 0.9 




3763 6 i 1053 


3184 


30C" 










V 


233 ^ -|- 1Q9 5 


^ 


3 ± 1 


-0.3 ± 1. 





1838 2 i 2601 


240 4 


'■>(■■{ 










V 


OQQ C —1— "1 flQ K 




3 ± 1 


-0.3 ± 1.0 


1838 2 i 2601 


258 3 


~,no 








UOUJdO 




^oo.o zn 1QJ.Q 


1 


3 ± 1 


-0.3 ± 1.0 


10Q0 9 -L 9«m n 




39 3 








060526 


f V h4 
V 


OQQ O _|_ 1 flQ K 

iiijo.o zn ±o:^.o 




3 + 1 


-0.3 ± 1.0 


loss 9 -L 9«m n 




"l 39 








060602B 


° 


o o . u zn fii.o 




8 + 01 


± - 




4. 




32 1 


4 






060602B 




j- 




_ _ _ _ 


± - 




4. 












060602B 




j- 




— ± — — 


± - 




_ _ 4- _ _ 








~ 








o o . o zn i y . o 






± - 












J: 




060602B 


v 


20 5 zb 8 




8 + 01 


± - 




_ _ 4- _ _ 


39 8 








Q 


060604 


° 


5 00E08 zb ii ()()Jj()8 




4 + 2 


± - 




_ _ 4- _. _ 


126 1 










060604 




5 £ 8 zb 6 ( ) E ( ) 8 




4 + 2 


± - 




_ _ 4- _ _ 












060604 


vs 


5 04.E06 zb 1 15E07 


2 


6 ± 5 


± - 




_ _ 4- _ _ 




181 


2 






060604 




5 04.B06 zb 1 15E07 


2 


6 ± 5 


± - 




_ _ 4- _ _ 




217 








060604 




2 94B10 zb 4 87.E10 




4 + 3 


± - 




_ _ 4- _ _ 




170 








060604 


f mb 2 


2 94S10 zb 4 87E10 




4 + 3 


± - 




„ _ 4- _ „ 


165 7 


189 








060604 


m ^ 


2 94S10 zb 2 34.E11 




7+17 


± - 




_ _ 4- _ _ 


124 7 










060604 


fmh2 


2 94S10 zb 2 34.E11 


4 


7 ± 17 


± - 




_ _ 4- _ _ 


165 1 










060604 


f hi 

v 


•'} 9-1^10 zb 1 23E11 




7 ± 9 


± - 




_ _ 4- _ „ 




155 








060604 


v 


9 94£!io -j- 1 23.E11 


4 


7 ± 9 


± - 




_ _ 4- _ _ 


164 9 


178 


_ 






UDUDU i rt. 


° 


7766 3 zb 1447 


1 


1 ±00 


± - 




„ _ 4- _ _ 


5 


117 








060607 A 




7766 3 zb 1447 


1 


1 ±00 


± - 




_ _ 4- _ _ 


225 8 


321 








UDUDU i rt. 


f° 

Vfa 


1811 6 zb 1042 


1 


1 ±01 


± - 




_ _ 4- _ _ 


102 1 


132 








UDUDU i rt. 




1811 6 zb 1042 




1+01 


± - 




_ _ 4- _ _ 


226 7 


346 








UDUDU i rt. 




3012 3 zb 856 7 




1 ±01 


± - 




„ _ 4- „ 


93 8 


117 








060607 A 


^^2 


3012 3 zb 856 7 




1+01 


± - 




_ _ 4- _ _ 


998 8 










060607 A 


m ^ 
m 


j./4:Q4:o. u zn joy * UU-U 




4 + 5 


± - 




_ _ 4- _ _ 




114 








060607 A 




17/1^^18 n -1- ^«n7rin n 

±i4040.VJ zn JOI? / UU-U 




4 + 5 


± - 




_ _ 4- _ _ 












060607A 


fvhl 


j^q^ 4 -|- 75 , o 




8 ± 1 


± - 




_ _ 4- _ _ 


93 


111 








UDUDU i rt. 


V 


-1.0-1-.4: zn io.u 




8 + 01 


± - 




_ _ 4- _ __ 


993 


999 








UDU r U t 


° 


~7 oa a t -\- ')sn7 n 


1 


5 ± 1 


± - 




_ _ 4- _ _ 




21 r 








UDU i U i 




_ _ -|- _ _ 




- ± 


± - 




_ _ 4- _ _ 












UDU fU( 


f VS 


7QC , J 9 -L 7CCQ H 


1 


7 ± 0.2 


± - 




_ _ 4- _ _ 


176 


264 








UDU i U i 


m 


_ _ -|- _ _ 




_ ± 


± - 




_ 4- _ 












UDU fU( 


V 


7947 1 zb 13170 


1 


8 ± 0.3 


± - 




_ _ 4- _ _ 


161 


222 








UDU 1 -1-4: 


° 







4 ± 0.1 


± - 




_ _ 4- _ _ 


10 r 


in-i 








UDU 1 -1-4: 


° 


15 4 + 13 9 





4 ± 0.1 


± _ 




_ _ 4- _ _ 


127 5 


136 








n<!n7 1 a 

UDU 1 ± 4 




15 4 + 13 9 





4 ± 0.1 


± - 




_ _ 4- _ _ 




153 








060714 


tot4 


15 4 zb 13 9 





4 ± 0.1 






_ _ 4- _ _ 


165 8 


191 


4 


1 




060714 


fvsl 


11 6 zb 6 2 





6 ± 0.1 


± - 




_ _ 4- _ _ 


106 3 


217 


7 






UDU i .14 









6 ± 0.1 


± - 




_ _ 4- _ _ 




149 


2 






UDU i ± 4 




11 6 zb 6 2 





6 ± 0.1 


± - 




_ _ 4- _ _ 


139 3 


159 


7 






060714 


fvs4 


11.6 ± 6.2 





6 ± 0.1 


± - 




± 


160.1 


209 


.3 





.8 


060714 




12.7 zb 6.6 





6 ± 0.1 


± - 




± 


103.1 


188 


6 


1 


,0 


060714 


fms2 


12.7 zb 6.6 





6 ± 0.1 


± - 




± 


125.5 


138 


.2 


1 


.0 


060714 




12.7 zb 6.6 





6 ± 0.1 


± - 




± 


134.6 


154 


.4 


1 


.0 


060714 


fms4 


12.7 zb 6.6 





6 + 0.1 


± - 




± 


163.7 


188 


.3 


1 


.0 


060714 


fmhl 


0.8 zb 1.8 





3 ± 0.3 


± - 




± - - 


106.4 


176 


9 


1 


.0 


060714 


fmh2 


0.8 zb 1.8 





3 ± 0.3 


± - 




± - - 


126.0 


137 


.5 


1 


.0 


060714 


fmh3 


0.8 zb 1.8 





3 ± 0.3 


± - 




± 


135.9 


149 


.1 


1 


.0 


060714 


fmh4 


0.8 zb 1.8 





3 ± 0.3 


± - 




± - - 


166.2 


186 


5 


1 


.0 


060714 


fvhl 


0.4 zb 0.8 





2 ± 0.3 


± - 




± - - 


98.8 


130 


.9 


1 


.2 


060714 


fvh 2 


0.4 zb 0.8 





2 ± 0.3 


± - 




± 


125.2 


136 


6 


1 


.2 


060714 


fvh3 


0.4 zb 0.8 





2 ± 0.3 


± - 




± - - 


133.2 


146 


.7 


1 


.2 


060714 


fvh4 


0.4 zb 0.8 





2 ± 0.3 


± - 




± - - 


166.4 


185 


3 


1 


.2 


060719 


tot 


0.0 zb 1258.1 


2392.0 ± 1.3 


0.3 ± 




± - - 


188.5 


225 


3 


1 


8 


060719 


fvs 


± 




- ± 


± - 




± - - 












060719 




9.0 zb 1258.0 


2917.0 zb 1.5 


0.4 ± 




± - - 


188.5 


217 





1 


2 


060719 


fmh 


± 




- ± 


± - 




± - - 












060719 


fvh 


± 




_ ± 


± - 




± - - 












060729 


tot 


8.20B20 zb 1.15E21 


8 


4 ± 0.3 


4.4 ± 0.5 




197.3 ± 12.8 


166.8 


215 


4 


1 


3 


060729 


fvs 


5.0B12 zb 3.60E12 


4 


8 ± 0.2 


± - 




± - - 


167.7 


2-11 


6 


1 


.1 


060729 


fms 


7.0B21 ± 1.18B22 


8. 


9 ± 0.3 


6.0 ± 1.0 




195.9 ± 30.0 


166.9 


208 


8 


1 


2 



12 G. Chincarini et al. 



Table 2. Continued 



GRB 


band 


N 

count s~ 1 




a 2 


t br 


* 1 ,90 


*2,90 


X 


2 /dof 


UOU ( 




1 0.E29 + 3 88 E'"l 


1 9 r -1- n s 

1 . O Zt U . O 


3 7+19 


1 SS A. 4- 1 (i S 
zt J- o . o 








| 


UOU ( Z!J 


\ l 


__-)-__ 


_ _ 4- _ _ 


__-(-__ 


__-(-__ 










UOUOU^i 


° 








__-(-__ 


422 


662 






UOUOU^i 




_ _ -|- _ _ 


__-)-__ 


__-(-__ 


__-(-__ 














_ _ -|- _ _ 


_ _ -|- _ _ 


_ _ ± _ _ 


__-(-__ 


















_ _ ± _ _ 


__-(-__ 


389 








060804 


fvh 


3 6 ± 17 


5 ±01 


_ _ -J- _ _ 


_ _ -J- _ _ 


419 1 


6718 






060814 


tot 


661685 ± 138000 


1*7 ± 




257 9 ± 8.5 


122 5 












_ _ j- _ _ 


_ _ -|- _ _ 


_ _ _j_ _ 


__-(-__ 












f VS 
m . 


103319 ± 32560 






247 4 + 8 6 




186 










n -1- i 97rnn n 


19 + 01 


3 7 + 3 


OQQ Q _l_ 1 Q A 
i JO.i? Zt 1 O . 4± 










0608 1 1 


V 


o.'.i.iC/UD zt i . - 1 £i- u 'i 


2 3 + 01 




iJo.D Zt i O ■ O 


1215 








060904 A 




1 00.E09 zb 4 4''.E()8 


3 5 + 01 




jUi.J Zt -Li.O 










060904A 


tot2 


1 00.E09 zb 4 42E08 


3 5 + 01 


10 ± 


307 9 ± 17.5 


661 5 


840*2 


4 


2 


060904 A 


f 1 


_ _ -|- _ _ 


_ _ -|- _ _ 


_ _ "I" _ _ 


__-(-__ 










060904 A 




_ _ + _ _ 


_ _ -|- _ _ 


_ _ _j_ _ 


__-(-__ 










060904 A 




1 E 9 zb 4 9 E 8 






^yi.y zt i-O.z 


273 








060904A 


fms2 


1 00.B09 zb 4 90.E08 


3 7 + 01 


10 ± 00 


291 9 + 16.2 


633 9 


661 






060904A 


fmhl 


__+___ 


_ _ -|- _ _ 


_ _ -J- _ _ 


__-(-__ 










060904 A 




_ _ -J- _ _ 


_ _ ± _ _ 


_ _ _j_ _ 


_ -j- _ _ 










060904 A 


f "l 1 


_ _ -|- _ _ 


_ _ -|- _ _ 


_ _ _j_ _ 


_ -j- _ _ 










060904 A 


V 


_ _ + _ _ 


_ _ -|- _ _ 


_ _ _j_ _ 


_ _ 4- _ _ 










060904B 


° 


178 3 zb 48 7 






5ni7 n -1- i/inn n 


142 








060904B 


Vfa 


75 6 zb 32 3 


9 + 1 


14 + 02 


i r"; >i si 9 -I- iinnn n 


148 9 








060904B 


m . 


54 5 zb 18 8 


7 + 01 


14 + 01 


^^in/i o -1- i /inj. n 


144 3 


246 4 






060904B 


"1 


19 zb 1 1 6 


8 + 01 


3 + 5 


o o o - o zt . u 




224 5 






060904B 


V 


158 ^ + 6 r 


8 + 1 


13 + 01 


z i o . o zt i o . o 


1419 








UOUV^UO 






0~ 7 + 1 


_ _ _j_ _ 


_ -j- _ _ 


503 2 








060908 


tot2 


158 1 zb 65 7 


7 + 01 




__-}-__ 


747 


967 7 






060908 


f 1 


36 zb 19.8 


6 ±01 


_ _ -j. _ _ 




504 3 


794 






060908 


fvs2 


36 zb 19 8 


6 ±01 


_ _ -J- _ _ 






953 4 






060908 


fmsl 


72 9 zb 74 1 


8 ± 2 


_ _ -J- _ _ 


_ _ -j- _ _ 


462 8 


7417 


1 




060908 


fms2 


72 . 9 zb 74 ■ 1 


8 ± 2 


__-{-__ 




697 2 


979 5 






060908 


fmhl 


_ _ -|- _ _ 


_ _ -|- _ _ 


_ _ -j- _ 












060908 


fmh 2 


_ _ +_ _ _ 


_ _ -|- _ _ 














060908 


f 1 

V 


_ _ -|- _ _ 


_ _ -|- _ _ 


_ _ -|- _ _ 


_ -j- _ _ 










060908 


V 




_ _ + _ _ 


_ _ _j_ _ 


_ -j- _ _ 










060929 


° 


9~3~+ 9^1 _ 








470 


664 4 






060929 




2 5 + 3 3 


6 + 2 








698 2 






060929 


fms 


7 5 zb 8 7 


8 ± 2 






475 4 


657 




4 


060929 


f m - 




3 + 4 






465 6 


631 1 






060929 


f"h 
V 


zb 1 








474 


622 3 






061202 


° 


100020 zb 415700 


' _, ' 






129 


1614 






061202 




100090 o ^ 415700 


17 + 08 






l r 5 9 


190 2 






061202 




899983 zb 1 9 6 E 6 


2 6 + 4 














061202 




js 9 9 9 8 3 zb 1 9 6 E 6 


2 6 + 4 






160 7 


180 4 






061202 




39i~)0'' — 1 3i.E0(i 


2 1 + 6 






9QS 


184 7 






061202 


^^2 


3 94 () — 1 31.E0(i 


2 1 + 6 














061202 


m 


791502 zb 4 9 9 E 6 


2 4 + 11 






128 5 








061202 


m 1 


7 9 4502 zb 4 9 9 £ 6 


2 4 + 11 






170 6 








061202 


V 


390399 zb 1 27.E06 


2 2 + 07 
















v 


o i': o o n -1- i 9"7^7 l n^ 


' ~_ ' 














0T0 1 0T 


° 


1 Z <i . O zlz ZOo.O 


no n i 






^ ' 








0T0 1 0T 


° 


/ zy . o zt ioo . 


no ft i 






to.r\ a 








0T0 1 0T 




/ Z'i . O Zt ZOO . o 


no ft i 














070107 


t°t4 


lil. O Zt iOo.O 


9 + 01 






427 6 


480 7 






070107 


° 


724 3 zb 258 5 


9 + 01 






1288 


1614 8 






070107 




44 8 zb 23 1 


7 + 01 






314 8 


422 3 






070107 




44 8 zb 23 1 


7 + 01 






_ 


524 5 






070107 




44 8 zb 23 1 


7 + 01 








407 3 






070107 


fvs4 


44 8 zb 23 1 


7 + 01 






414 6 


490 2 






070107 


f V ^5 
Vfa 


44 8 zb 23 1 


7 + 01 






1285 4 


1802 8 






070107 




714 2 zb 330 


10 + 01 






2 


1 






070107 


^^2 


■71 j 9 -1- n 

i-L^i.Z Zt iJjU.U 


10 + 01 






344 


453 1 






070107 




■71 a 9 -1- ****n n 

f ± *l . Z zt jjU.U 


10 + 01 






4112 


428 5 






070107 


mb 


■71 a r> -\- ttn n 

f ±4 . Z Zt OOU>U 


10 + 01 








508 9 






070107 


m . 


714 2 zb 330 


10 + 01 








1869 4 






070107 


m 




5 + 01 








465 3 






070107 


m 


14 5 + 8 6 


5 + 01 






353 6 


429 






070107 


m 


14 5 + 8 6 


5 + 01 








434 1 






070107 




145 + 8 6 


5 + 01 






431 1 


471 2 






070107 


fmh 5 


14 5 zb 8 6 


5 + 01 






1274 


1906 1 






070107 


- . 

V 


37 2 zb 21 2 


6 + 01 






299 9 


3 






070107 


V 


37 2 zb 21 2 


6 + 01 






319 2 


327 9 






070107 


V 


37 2 zb 21 2 


6 + 01 






385 


409 4 






070107 




37 2 ~b 21 2 


6 + 01 














070107 


f V 1 r 
V 


37 2 zb 21 2 


6 + 01 






1140 


1604 






(17I11H1 
U (UiZU 


° 


188 3 zb 88 7 


7 + 01 








566 3 






U 1 uz z u 






_ _ -|- _ _ 














(17I11H1 
U I u^zu 


m . 


66 7 zb 54 9 








528 


576 3 






U I uz z u 




34 5 zb 25 9 


7 ± 1 














070220 


fvh 


_ _ -|- _ _ 


-|- _ _ 














070306 


tot 


1 00.E14 zb 1 52.E14 








171 6 


240 9 






U i UoUD 




_ _ -|- _ _ 












~ 




U i UoUD 


fm 


1 00.E14 zb 1 47E14 








171 9 


236 






070306 


fmh 


1.00-B14 zb 3.49E14 


5.8 ± 0.7 






172.4 


228.0 


1 


4 


070306 


fvh 


1.00E14 zb 3.14E14 


5.7 ± 0.6 






168.9 


239.9 





8 


070318 


totl 


3358.6 zb 202.8 


1.1 ± 0.0 






186.6 


223.7 


1 


3 


070318 


tot2 


3358.6 ± 202.8 


1.1 ± 0.0 






232.0 


427.2 


1 


3 


070318 


fvsl 


9990.9 zb 14470.0 


1.7 ± 0.3 


1.0 ± 0.0 


151.3 ± 44.0 


197.9 


230.0 


1 





070318 


fvs 2 


9990.9 zb 14470.0 


1.7 ± 0.3 


1.0 ± 0.0 


151.3 ± 44.0 


234.4 


506.1 


1 





070318 




934.2 ± 95.8 


1.1 ± 0.0 






187.2 


242.1 


1 


4 


070318 


fms 2 


934.2 ± 95.8 


1.1 ± 0.0 






233.7 


410.7 


1 


4 


070318 


fmhl 


866.8 ± 259.6 


1.2 ± 0.1 






190.6 


206.4 





9 


070318 


fmh 2 


866.8 ± 259.6 


1.2 ± 0.1 






226.9 


425.0 





g 


070318 


fvhl 


1914.0 zb 413.4 


1.2 ± 0.0 






187.7 


196.3 


1 





070318 


fvh 2 


1914.0 zb 413.4 


1.2 ± 0.0 






251.9 


412.3 


1 





070330 


tot 


89.2 ± 20.4 


0.9 ± 0.0 






172.7 


292.4 


1 





070330 


fvs 


10.7 zb 7.4 


0.8 ±0.1 






180.8 


348.1 


1 


i 


070330 




24.7 zb 8.2 


0.9 ± 0.0 






176.4 


267.3 





9 


070330 


fmh 


28.5 zb 9.9 


1.0 ± 0.0 






174.7 


268.8 





3 


070330 


fvh 


10.0 zb 11.9 


0.9 ±0.1 






175.6 


271.2 


1 





070419B 


tot 


361632.0 zb 78440.0 


1.6 ± 0.0 






198.4 


319.5 


2 





070419B 


fvs 


7891.9 ± 3067.0 


1.1 ± 0.1 






210.9 


365.2 


1 


4 


070419B 




117168.0 zb 32750.0 


1.5 ± 0.1 






195.4 


307.8 


1 


g 


070419B 


fmh 


274164.0 zb 126300.0 


1.9 ± 0.1 






199.8 


311.7 


1 


4 



GRB X-ray flares 



Table 2. Continued 



GRB 


band 


N 

count s~ 1 


"1 


a 2 




t br 


t l ,90 


*2,90 

s 


X 


2 /dof 


(17(1/1 1 OR 


V 


0(11111711 n -1- SQS^iO o 


1 


8 ± 1 








199 


306 








U ( UOlo 


° 


f^ooo n -1- fisfii o 
ouuu.u zn Ooui-U 


1 


3 zb 3 








n 

" 


143 








U/UOlo 


° 


OUUU-U Zl Doul.U 


1 


3 zb 3 










233 








n7n k 1 q 




e;nnn o -1- rski o 

OUUU.II ZL DOUl.U 


1 










173 1 


9 1" 


4 






n7n 

U (UOlo 


f° 


1UO.U ZTZ 11U.O 




7 + 2 








n 

' 














103 6 zb 1 10 6 




7 + 2 










171 








070518 


fvs3 


103.6 zb 110.6 




7 zb 2 








166 1 


221 








070518 


fmsl 


551857 zb 3 60.E06 


2 


6 zb 15 








7 


134 


4 




2 


070518 


f 2 

mfa 


5 5 1857 zb 3 6 E 6 


2 


6 zb 15 








138 


191 








070518 




5 5-1857 (1 zb 3 f > ()E()( > 


2 


6 zb 1 ' 5 








174 5 


209 


2 






070518 


m ^ 
m 


152 zb 339 1 


1 


1 zb 5 








99 4 


111 








070518 


m 


152 zb 339 1 


1 


1 zb 5 










1"9 








070518 


"1 


152 zb 339 1 


1 


1 zb 5 








168 7 


212 








070518 


V 


l co Q -1- OA A X, 


1 


1 zb 3 










107 








070518 


V 


1 «o Q -1- OA A 
lUcl.9 ZIZ i4±41.0 


1 


1 zb 3 










176 








n7n 


V 


169 9 zb 244 5 




. ' 








178 2 


9 19 








070520B 




OOO/I 1 *3 -1- 710/10 O 




7 + 2 


















070520B 


fvs 


9 733(5 2 zb 37500 


1 


7 zb 3 








1619 


299 






1 


070520B 


fms 


(50385 7 zb 55590 


1 


, " 2 








1619 


269 


2 






070520B 




3Q1 1 ft _|_ KfifiK O 

o y ± ± . o ziz oooo.u 




6 zb 3 










^C'O 








070520B 


V 


9244 9 zb 9104 




7 zb 2 










9"3 








07062 1 


° 


4 00E10 zb 5 16.E10 


4 


2 zb 3 










159 


2 






07062 1 


° 


4 00£/10 zb 5 16.E10 


4 


2 zb 3 








179 2 


9 19 


4 






07062 1 




_ _ -|- _ _ 




_ -|- _ _ 


















07062 1 




_ _ 4- _ _ 


~ 


— zb — — 


















070P.9 i 

U(UOil 




2 00.E10 zb 4 '-"OEIO 












142 


159 









070P.9 i 


^^2 


2 00£/10 zb 4 29.E10 


4 


2 zb 4 










244 


6 






070fioi 


m ^ 


2 00£/10 zb 3 04.E10 


4 


4 zb 3 








137 2 


156 


9 






07062 1 


fmh 2 


2 00.E10 zb 3 04.E10 


4 


4 ± 0.3 








189 1 


215 


3 






07062 1 


f hi 


2 00.E10 zb 5 71.E10 


4 


4 zb 0.6 








139 7 


151 


6 






07062 1 


fvh2 


2 00.E10 zb 5.71.E10 


4 


4 i 0.6 


















070704 


tot 


6344 2 zb 1238.0 












280 


438 


6 


1 




070704 


fvs 


_L 7g _ 7 


| 


lb 2 








281 1 


453 


2 






070704 




1991 6 zb 556.5 




3 zb 








284 


449 


8 


1 


4 


070704 


fmh 


1527 9 zb 494. 1 


1 


3 zb 1 








280 


424 








U i U i 


V 


z 3y o . o zn Oiy-j 


1 


3 zb 










428 


3 






07079 1 R 


° 


6 00£/08 zb 1 09E09 




6 + 4 


0.6 zb 


1 


1 ft C Q _l_ Q 1 

ioo.o ziz y - x 


256 2 


531 
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Table 2. Continued 
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4 ANALYSIS 

4.1 Flares shape parameters 

In the following we revisit with this new sample the results 
obtained in Paper I and Paper II. In addition to a more de- 
tailed analysis of the flares temporal behaviour, the major 
contribution of the present work is the analysis of the flares 
in 4 XRT sub-energy bandpasses (see Sec. [2|. When not 
specified, we consider the parameters of the flares obtained 
fitting the 0.3 — 10 keV band light curve. The phenomenol- 
ogy of the flares is presented in the observer frame unless 
otherwise stated. 

4-1.1 Width versus t p k 

The first property of flares that we want to investigate is 
their temporal variability. Based on the fits described in Sec. 
13.11 we calculate the ratio between the width and the peak 
time: w/t v k- The median value of the distribution is 0.23 
and the standard deviation is 0.14 (see Fig. [3J Inset). This 
value is in agreement with the result of Paper I, since the 
width obtained with the Norris05 profile corresponds to the 
one measured at ~ 37% of the maximum, and if we consider 
the width measured at 37% of the maximum on a Gaussian 
profile, it results to be raGauss = 2.83(JGauss. 

What is evident in Fig. [2] is that the flare width in- 
creases linearly with time with a best fit w ~ 0.2 t p k- This 
correlation is quite strong, with a Spearman rank coefficient 
p — 0.7115 (number of points N = 109, null hypothesis prob- 
ability nhp < 2.2 x 10 -16 ), and it is confirmed also in the 
source rest frame, thus excluding an effect due to the red- 
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Log ['pil (s) 

Figure 2. Plot of the observed width as a function of the observed 
peak time for the sample of the X-ray flares (blue and pink dots 
correspond to flare belonging to long and short GRBs respec- 
tively). Red solid line: best-fitting w = lo(-°- 4±0 - 9 ) ^° fc 9±a4) . 
Inset: median of the width of pulses wi th peak time withi n dif- 
ferent intervals for BATSE sample from lNorris et all j2005l ) (red 
points), showing that w remains constant with time during the 
prompt emission. 



shift. This is remarkably different from what has been found 
for the prompt emission pulses observed by BATSE: the 
width remains constant through out the GRB time history 
ij Ramirez- Ruiz fc Fenimorell2000l . see also Fig. El inset). By 
compa ring the BATSE broad pulses from the iNorris et al.l 
|2005l ) sample with X-ray flares, this different trend is evi- 
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Figure 3. Plot of the ratio w/t p ^ of X-ray flares (blue and pink 
dots correspond to flare belonging to long and short GRBs re- 
spectively) compared with t he one of the BA TSE pulses in 4 
sub-energy bandpasses in the lNorris et all l|2005t ) sample (colored 
dots). Their different behaviour is evident: while the BATSE pulse 
ratio to/tpfc decreases with time in all the energy bands, for the 
flares it remains constant up to late times. Inset: distribution of 
the ratio w/t p k of X-ray flares (blue and pink rectangles corre- 
spond to flare belonging to long and short GRBs respectively). 
The distribution is centered on vi/tp^ = 0.23 with a = 0.14 



dent: while the w/t p k of the BATSE pulses decreases with 
time in all the 4 sub-energy bandpasses, for XRT flares it 
tends to be constant up to late times (see Fig. [3]). It is im- 
portant to note, however, that apart from the different trend 
the ratio w/t p k of the flares joints smoothly with the one 
observed in the BATSE broad pulses, thus pointing to a 
continuous transition from one class to the other. 



4-1-2 Width versus Energy 

We considered the sub-sample of flares that have been fit 
in all the 4 sub-energy bandpasses that have also a redshift 
measurement to investigate the existence of a correlation be- 
tween width and energy band. This analysis has been carried 
out in the source rest frame. We defined therefore the effec- 
tive rest frame energy in the observed energy band \hv\ ; hi/2] 
as: 



E cB = (! + «; 



t; 3 /MM(,)dH 



(5) 



where RM(v) is the response matrix of the XRT and f(y) 
is the spectrum, f(u) cx with /3 ~ 1. By correlating the 
width measured in the source rest frame (wrf = w/(l + z)) 
with the rest frame effective energy of each sub-energy band 
we find: icrf oc E~^' 5 (see Fig[4|. We conclude that flares are 
broader at lower energies. It is interesting to observe, at this 
point, that while flares are very clearly detected at X-ray 
frequencies they are almost undetectab le over the optical 
light curve (see e.g. iKriihler et al.l 120091 . ho wever with the 
excep tion of the optical flare of GRB080129, iGreiner et al.l 
2009). Whether or not this is a consequence of the present 
correlation it is unknown and a new analysis is in progress 

to e stablish that. 

iFenimore et al.l ll 19951 ) reported in the analysis of 
BATSE pulses an inverse correlation between the width of a 
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Figure 4. Plot of the rest frame width as a function of the rest 
frame effective energy for the X-ray flares fitted in all the 4 sub- 
energy bandpasses (blue dots). Red solid line: best- fitting mirf = 
10 (i.5±o.3) E (-0.5±0.3)^ Inset . Boxplot f t he same quantities. 



peak and the energy band in whic h the observat i on is made, 
w oc _E~ 04 , confirm e d late r on bv lNorris et al.l (|l996t ). and 
bv lBorgonovo et al.l 1)20071 ) that extended this analysis also 
to the prompt emission pulses detected by the BeppoSAX 
satellite in the X-ray and gamma-ray bands. 



4-1.3 Asymmetry and rise and decay times 

Another characterizing property of the flare temporal be- 
haviour is their asymmetry. Flares are asymmetric with a 
median value of 0.35 and standard deviation of 0.2. Further- 
more, the asymmetry k does not correlate with the width w, 
thus indicating that flares profiles are extremely self-similar. 
As a direct comparison, the distribution of as ymmetry val- 
ues fr om the 4 bandpass BATSE sample of iNorris et al.l 
l|2005l ) is characterized by a median of 0.49 and standard 
deviation of 0.26. The two distributions are portrayed in 
the inset of Fig. [5] iKocevski et~aT1 (|2003T l found a distribu- 
tion of irise/idecay values centered on 0.47 for a sample of 
separable BATSE pulsefl in good agreement with our re- 
sults. Flares and prompt pulses share very similar values of 
asymmetry. Despite their similarity, the flare distribution of 
^rise / ^de cay is more symmetric while the prompt pulses distri- 
bution is skewed to lower values. This feature can be under- 
stood considering the results that will be discussed in detail 
in Margutti et al. (in prep.): these authors found that both 
the evolution of the rise and the evolution of the decay times 
with energy band can be described by a power-law, with a 
steeper decaying power-law index associated to the rise time 
evolution. This means that in a softer energy band (like the 
X-ray when compared to the prompt gamma-ray photons) 
the pulses will be allowed to have a larger i r isc/idccay ratio. 

Fig. [S] further demonstrates the presence of a strong 
correlation between the rise and decay times: idecay oc irisc, 
with p = 0.7856 (N = 113, nhp < 2.2 x 10" 16 ). The cor- 
relation smoothly joins the prompt and the flare emission, 
from the gamma-ray to the soft X-rays, from the trigger to 



Note, however, that in IKocevski et al.l j2003l) the rise and decay 
times were defined at the profile half maximum. 
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Figure 5. Observed decay time as a function of the rise time for 
our sample of X-ray flares (black and red dots correspond to flare 
belonging to long and short GRBs respec tively) and the sample 
of prompt pulses from lNorris et all j2005l) : the different symbols 
refer to different BATSE energy bandpasses. Red solid line: best 
linear fitting for the two samples: tdecay = (1-1 ± 0-1) + (1-9 ± 
0.1)t r ; se . Blue dashed line: tdecay = *risc locus of points. Shaded 
area: region of the plane for which tdecay < trisc- No data point 
lies in this region. Inset: distribution of the t r i se /tdocay values 
for the sample of X-ray flares (red s olid line) and the sample of 
prompt pulses of iNorris et alJ l|2005l . blue dot-dashed line). The 
best Gaussian fitting of the flare distribution is also shown with a 
solid grey line. The distribution is centered on triseAdecay = 0.49 
with a = 0.26. 

thousands of seconds after the onset of the explosion. No 
emission episode in these two samples has t decay < irisc- 

A trend is seen between the rise and decay times as a 
function of the flare peak time, reminiscent of the width- 
peak time correlation of Fig. [2] since the rise time is pro- 
portional to the decay time and w = irisc + tdecay by defi- 
nition, the results portrayed in Fig. [5] naturally account for 
the rise and decay times vs. peak time linear correlations: 
trisc ~ 0.05 t pk and t d cca y ~ 0.14 ipfe. 

4.2 Energy and spectrum 

4-2.1 Intensity versus t P k 

In Paper I we detected an inverse correlation between the 
flare intensity A and t p k- Moreover, it as been shown in the 
previous section that the flare duration w increases with 
tpk . Therefore, flares seem to have a tendency to be equally 
energetic, lasting longer when the intensity is much lower. 

The previous sample could cast some doubts on the 
correlation intensity peak time since it was heavily weighted 
on a few very late flares. For the early flares of that sam- 
ple, the resulting correlation was not statistically significant. 
The present sample is restricted to flares occurring earlier 
than ~ 1000 s in the observer frame 320 s in the rest 
frame) where the statistics are higher. The correlation be- 
tween these two quantitie^fl is shown in Fig. [6] upper panel: 



3 The flare peak intensity is derived as a best fitting parame- 
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Figure 6. Upper panel: Plot of the peak intensity A of the X- 
ray flares as a function of the peak time t pk (blue and pink dots 
correspond to flares belonging to long and short GRBs respec- 
tively). Red solid line: best-fitting A = l()( 3 - 3 ± - 9 ) f/~°' 70±0 ' 01) . 
Green dashed line: best-fitting obtained accounting for the in- 
trinsic dispersio n of the data (further details can be found in 
lD'Agostimll2005l ): Log(A) = q + mLog(t pk ), with q = (5.4 ±0.8), 
m = (— 1.6±0.4) and the extrinsic scatter a = (0.55±0.07). Lower 
panel: Plot of the peak intensity A of the X-ray flares as a function 
of the width w (blue and pink dots correspond to flare belonging 
to long and short GRBs respectively). Red solid line: best-fitting 
A = 10.( 2 ' 3±0 - 5 ) w (-0.6±0.3) > Green dashed line: best-fitting ob- 
tained accounting for the intrinsic dispe rsion of the data (further 
details can be found in lD'A gostini 2005): Log(A) = q+mLog(w), 
with q = (3.3 ± 0.5), m = (—1.0 ± 0.3) and the extrinsic scatter 
cr = (0.55 ± 0.07). 



despite the rather large errors, the correlation is evident with 
p = -0.3921 (N = 109, nhp = 2.9 x 10" 5 ). 

A correlation also exists between A and the width w 
with p = -0.3442 (TV = 109, nhp = 2.7 x 10~ 4 ; see Fig. 
[6] lower panel). We find that A oc u>~ ' 6 . This correla- 
tion h as the same trend to that of th e prompt emission 
pulses (I Ramirez- Ruiz &: Fenimorel 2000) but the the power- 
law index for the prompt emission is remarkably different 
(Axw- 2 - 8 ). 

The existence of a correlation between the flare peak 
intensity and the flare peak time is confirmed in the rest 

ter of the Norris05 profile and is defined as the excess over the 
underlying continuum. 
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Figure 7. Upper panel: Peak luminosity vs rest frame peak 
time for the subsample of flares with measured rcdshift. 
The blue solid line indicates the best-fitting relation: = 
10 (49.9±0.1) t ("l£±0.1) The 

green dashed line indicates the best- 
fitting obtained accounting for th e intrinsic dispers ion of the data 
(further details can be found in |P'Agostinill2005h : Log(L pk ) = 
q + mLog(t pkiKF ), with q = (54.8 ± 4.0), m = (-2.7 ± 0.5) and 
the extrinsic scatter a = (0.73±0.08). Lower panel: Peak luminos- 
ity vs rest frame width for the subsample of flares with measured 
redshift. The blue solid line indicates the best-fitting power-law 
relation: L pk = io( 481±t)1 ) m.^ 1 ' 3 "'^ . The green dashed line 
indicates the best-fitting obtained accounting for the i ntrinsic dis- 
persi on of the data (further details can be found in iD'Agostinil 
l2005h : Log(L pk ) = q + m Log(w RF ), with q = (51.8 ± 3.9), 
m = (-1.7 ± 0.3) and the extrinsic scatter a = (0.68 ± 0.08). 



frame plane, as well. Fig. [7] shows the existence of a trend 
between the peak luminosity and the flare rest frame peak 
time: flares occurring later are characterized by lower peak 
luminosity. The best fit relation is found to be: L pk cc t~ k ' 9 . 
The Spearman rank coefficient is p — —0.7240 (N = 43, 
nhp = 6.0 x 10 -8 ). The best-fitting relation is dominated by 
the group of bright flares for which the parameters are de- 
termined with the highest accuracy: however, Fig. [7| clearly 
show the presence of a group of low luminosity flares (L p t < 
10 45 erg s _1 ) which lies below the the prediction and would 
indicate a much steeper relation . If we properly a ccount for 
the presence of intrinsic scatter jP'Agos tini 2005), the best- 
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Figure 8. Distribution of the energy emitted in single X-ray flares 
of the present sample Bfl are . Inset: Distribution of the logarithm 
of the energy to better evidence the faint tail of the distribution. 

fitting relation reads: Log(L p k) — q + mLog{t p k^¥), with 
q = (54.8 ± 4.0), m = (-2.7 ± 0.5). We note that this 
relation describes the evolution of the peak luminosity of 
single flares: the flare mean luminosity function can evolve 
differently with time. For comparison, lLazzati et alj (120081 ) 
found that the mean luminosity, averaged over a time-scale 
longer than the duration of the individual flares, declines as 
a power-law in time with index ~ 1.5. 

The existence of the peak time vs. width correlation of 
Sec. l4.1.1l together with the result of Fig. [7] upper panel, au- 
tomatically translates into a peak luminosity vs. rest frame 
width relation portrayed in Fig. [7] lower panel. The best 
fit power-law model reads: L p k oc t~£' 3 and p = —0.6871 
(N = 43, nhp = 5.0 x 10~ 7 ). Accounting for the intrin- 
sic scatter we have: Log(L p k) = q + m Log(wRp), with 
q — (51.8 ± 3.9), m — ( — 1.7 ± 0.3). Flares becomes wider 
and less luminous as the time proceeds. 

4.2.2 Energy 

The isotropic 0.3 — 10 keV energy of the X-ray flares of the 
sample can be estimated from the fluence S as: 

£flaro = lTTzj S ' (6) 

The distribution function of the energy emitted in each flare 
cannot be properly determined since the sample is not com- 
plete and homogeneous. However, from Fig. [8] we see that 
the average isotropic energy emitted in single X-ray flares is 
about 10 51 erg, 5 to 10% of the energy observed by BAT in 
the prompt emission. Moreover, there is a hint of a bimodal 
distribution of the logarithm of the energy of flares, thus 
revealing a possible excess of faint flares. 

At high redshift we have bright flares that we do not 
detect at lower redshift, however, under the assumption that 
bright flares correlate with bright GRBs, this could be due 
to the smaller volume sampled at low redshift. Likewise the 
brightest flares occur at earlier times (peak time < 500 s). 

There is a trend for GRBs with fainter prompt emission 
to have also fainter flares. If we correlate the total isotropic 
energy emitted in all the flares of a single GRB in the XRT 
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Figure 9. Plot of the ratio between the total isotropic energy 
emitted in all the flares of a single GRB -Efl arcs and the total 
isotropic energy of its prompt emission -Ebat as a function of 
Ebat- Although a correlation between these quantities is evident, 
its statistical significance is low due to the presence of two faint 
GRBs. 
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Figure 10. Plot of the energy density in each band for the X- 
ray flares fitted in all the 4 sub-energy bandpasses (blue dots). 
Red solid line: best-fitting F(E) = lo( 6±0 - 3 ) i±0 3) Inset . 

Boxplot of the same quantities. 



energy band (-Eflarea) with the total isotropic energy of its 
prompt emission observed by BAT in the 15—150 keV energy 
band (-Ebat) we find: i?fl arcs oc -E b 'at ( see Fig. O. However 
the statistical significance is very low and driven consider- 
ably by two faint GRBs (GRB070724A and GRB060512). 



4-2.3 Spectral energy distribution 

Except for a few cases it is very hard to measure the spectral 
evolution, and often the spectrum itself, of a flare because 
of the low SN ratio. Nevertheless, there are indications that 
flares have peak energies in the soft range of the X-ray spec- 
trum, E p k < 1 keV (Paper II). Concerning the underlying 
afterglow light curve, after the steep decay t he spectral index 
does not change considerably and /3 ~ 1 l|Chincarini et all 
2005). A different behaviour is observed during the steep 
decay, that is the phase during which we detect most of the 
flares: the spectrum can be very soft, up to j3 ~ 3 (a beau- 
tiful example is GRB090111. iMargutti et al.ll2009l ). 

An indication of the Spectral Energy Distribution 
(SED) during the flare event can be obtained by using the 4 
sub-energy bandpasses we defined above. For each bandpass 
we use the E e s introduced in Sec. 14.11 computed for each 
GRB in the source rest frame. We define the energy density 
F(E) in a sub-energy band as: 



F(EY 



4-kD? S' 



(7) 



+ 

where 5" is the fluence of the flar^fl in the bandpass i and 
D? is the luminosity distance. 

We obtain a "characteristic" spectral index by fitting 
the energy density in each band for the X-ray flares fit- 
ted in all the 4 sub-energy bandpasses that results to be 
( — 1.1±0.3) (see Fig. llO[) . We tentatively conclude that flares 
have a typical spectral index which is rather soft, although 



4 The fluence of a flare in each bandpass has been computed after 
the subtraction of the underlying continuum which therefore does 
not contribute to the flare energy density. 
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Figure 11. Histogram of the spectral energy indices derived from 
the flare SEDs (pink rectangles) compared with the indices of 
the spectrum integrated over the prompt emission Tqq of the 
GRBs observed by BAT (green rectangles). It is evident that 
flares are softer, with a median 1.6, than the prompt emission 
(0.6). The spect r al ind ices of the BAT GRBs are reported from 
ISakamoto et alj 1120081 ) from December 2004 to July 2007, and 
from corresponding GCNs after. 



we should note that this SED is integrated over the whole 
duration of the flare, therefore it is dominated by the decay- 
ing part of the light curve that is generally softer. 

Flares result to be much softer than the prompt emis- 
sion, as expected. This is clearly shown in Fig. [TT] where 
we compare the histogram of the indices of the spectrum 
integrated over the prompt emission Tgo of the GRBs ob- 
served by BAT with the spectral indices of the flare SEDs 
derived above. The median of the flare distribution is 1.6 
with a standard deviation of 1.1, while the median of the 
BAT prompt emission distribution is 0.6 with a standard 
deviation of 0.4. 



4-2.4 Hardness ratio vs. t p k 

Fig. [12] demonstrates the presence of a softening trend dur- 
ing the flare emission of each event. In particular, the hard- 
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Figure 12. Hardness ratio evolution with peak time for the sub- 
sample of 20 GRBs containing more than one flare and for which 
an accurate measure of the profile parameters was possible. Solid 
and dashed lines connect flares belonging to the same event. Filled 
bullets, stars and open triangles are associated to GRBs show- 
ing a clear softening, a limited softening or a hardening with 
time, respectively. The black solid line connects the 11 flares from 
GRB051117A. A general softening trend with time is emerging. 



ness ratio HR is shown as a function of the observed flare 
peak time for a subsample of 20 GRBs with more than one 
fitted flare for which an accurate measure of the flare pro- 
files was possible. The maximum sensitivity on the softening 
is achieved computing the HR as the ratio of the counts in 
the hardest (3 — 10 keV) and in the softest (0.3 — 1 keV) 
energy bands as derived from the best fits. A general soft- 
ening trend with time is emerging: out of 20 events, only 
GRB060111A, GRB070721B and GRB080319D show evi- 
dence of flare emission hardening with time. GRB051117A 
with 11 distinct flare episodes shows instead a consistent 
softening from ~ 200 s to ~ 2000 s post trigger. This leads 
us to conclude that the average energy of the arriving flares 
becomes softer as the burst progresses. 

The phenomena of spectral evolution during the 
gamma-ray prompt emission is recognized to emerge in two 
distinct effects over both the entire, often complex light 
curves and the individual pulses. A trend of spectral soft- 
ening on th e timescale of pulses was first demonstrated by 
iBandl (1 19971 ): each pulse determines a hardening during its 
rise time and a softening during its decay time. At the 
sa me time, a g l obal s pectral evolution was first suggeste d 
bv lNorris et~al1 (] 19861 ) and confirmed bv lFord et all l| 19951) . 
This means that, as the event progresses, the burst spec- 
trum tends to soften with individual, evolving pulses having 
impressed upon them an envelope that governs a global spec- 
tral decay. Fig. [12] extends this result to the flare episodes 
and up to thousands of seconds after the beginning of the 
explosion. 



5 DISCUSSION 

Despite many observational and theoretical efforts, the ori- 
gin of the GRB outflow and the role of the magnetic field 
are rather uncertain. While the fireball internal shock model 



appears to satisfy most of the observations concerning the 
prompt emission, it requires various ad hoc assumptions as, 
for instance, the generation of a random magnetic field and 
efficient non-thermal particle acceleration during the colli- 
sion of relativistic shells. Re cent observations ch allenge the 
fireball internal shock model. iKumar et all l|2007h have, e.g., 
pointed out that we have no strong evidence of the reverse 
shock that is predicted by the fi reball model. The analysis 
carried out bv lOates et~atl (120091 ") on the UVOT light curve 
of a large (27) sample of GRBs shows that the reverse shock 
is not the main contribution to the optical emission at early 
times an d therefore it is not res ponsible for the rising optical 
emission. iGomboc et al.l |200ct ) claim, however, the presence 
of reverse shock in GRB061126. There are, furthermore, in- 
dications that magnetic fields are rather dynam ically impor- 
tant a s shown by the polarization observed bv lSteele et al.l 
(|2009h . 

These observations specify the possibility that strong 
magnetic fields play a role duri ng the acceleration of the out- 
flow a nd the prompt emission dThompsonlll994l :l Spruit et al.l 
l200ll : iLvutikov fe Blandfordl 12003! ) . while any remaining 
magnetization at large distance can affect the interactions 
of the flow with the external medium. In MagnetoHydro- 
Dynamical (MHD) models for GRBs the flow is assumed 
to be launched by strong magnetic fields and is Poynting- 
flux dominated at the small distances. MHD acceleration of 
the jet leads to partial conversion of magnetic energy into 
kinetic energy in the flow. The efficiency of MHD acceler- 
ation remains uncertain and, therefore, model dependent. 
At large distance where the jet interacts with the external 
medium the jet may remain extremely magnetized (as in 



the electromagnetic model of ILvutikov fc Blandfordl 



2003 



2002 



or moderately magnetized (e.g. iDrenkhahn fc Spruit! 
iTchekhovskov et al.|[2008l ). 

The parameter defining the magnetic content of a rela- 
tivistic shell can be expressed by the ratio of the Poynting 
flux F p to kinetic flux F b : a a = F p /F b = B^/i^Tvyopc 2 ). 
From this definition we have a a » 1 for Poynting flux 
dominated jets while a a « 1 in the fireball model. The 
interaction of the flow with the circumburst medium (the 
stellar wind or ISM) will generall y occur at a d istance of 
R ~ 10 cm. It can be shown |Gianniosl l2008l. and ref- 
erences therein) that for high magnetization the ejecta in- 
teract smoothly with the external medium and decelerate 
preventing the formation of a reverse shock. Numerical sim- 
ulations have shown that for a ~ 1, a reverse shock ma y 
still appear but it is generally weak (jMimica et al.l [2009) . 
ISteele et all (|2009h observed in GRB090102 the early after- 
glow optical emission with temporal slope that is character- 
istic of a reverse shock. This case in interesting since they 
detected polarization at a 10% level. In order to reconcile 
the presence of a large scale magnetic field and of a reverse 
shock, they infer a moderate magnetization of the flow of 
(Jo ~ 1. 

The present analysis of the X-ray flare properties and 
their comparison with the prompt emission ones should help 
in discriminating among different models. One fundamen- 
tal question is whether the flares can originate within the 
internal-external shock scenario of the fireball model or they 
are simply due to delayed magnetic dissip ation in the flo w 
after it has powered the prompt emission l|Giannios| [2006). 

Concerning the first possibility, we plot the variation in 
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Figure 13. Relative variability flux (AF/F ) kinematically al- 
lowed regions as a function of relative variability time-scale At / 1 
calculated on our sample of X-ray flares (red and black dots 
correspond to flare belonging to long and short GRBs respec- 
tively). The three limits shown with solid, dashed and dot-dashed 
lines have been c omputed according to equations (7) and (A2) of 
lloka et alJ (|2005h . 



flux during the flare AF with respect to the underlying con- 
tinuum F versus the duration of the flare At over the time 
of flare occurrence t , in analogy with the diagram presented 
by lloka et all |2005l , , see Fig. I13|) . We calculated the ratios 
AF/F and At/t for the flare sample and plotted over the 
allowed regions. The two vertical lines refer respectively to 
bumps due to patchy shells and to bumps due to refreshed 
shocks. The absence of flares with At/t ^ 1 confirms previ- 
ous results obtained in Paper I, outlining that flares cannot 
be due to the presence of patchy shells. On the contrary a 
rather large number of flares agrees with the refreshed shock 
limit. Only one flare in our sample may be related to on-axis 
density fluctuations while more flares are on the borderline 
that limits off-axis density fluctuations. This possibility can- 
not be ruled out and indeed a large amount of flares would 
originate from off-axis density fluctuations. These results are 
in agreement with what has been discussed previously in 
Paper I and they reveal that we cannot distinguish sharply 
among the sources of variability. However, a sizable fraction 
of the flares cannot be related to external shocks. 

This is confirmed by the comparison of the present 
distribution of the rat io w/t p k with the results found by 
lLazzati fc Pernal l|2007l ) with the sample analysed in Paper 
I. In fact, the shortest timescale expected for the interaction 
with the circumburst medium is for adiabatic expansion in 
a wind environment: also in this case, however, assuming a 
spectral index /3 ~ 1 (see Sec. I4.2.3[) . the median value is 
w/tpk ~ 0.83, well above the median value we found in our 
sample. 

The indications we have seem to point toward a 
prolonged activity of the central engine, similar to the 
one producing the prompt emission. As discussed in 



the literature iProga & Begelmanj 12003 


; King et al.l 


2005; 


Perna et al. 2006; Proga & Zhane 2006; 


Kumar et al.l 


2008: 


Lopez-Camara et al.l 12009). there are several mechanisms 



that could keep the central engine active for a long time or 
reactivate it in a pseudo-random way. After the formation of 



a black hole and accretion disk, accretion of the progenitor 
material left over by the collapse or disk instabilities could 
generate the activity we observe (in some cases the instabil- 
ity can be strong enough to generate gravitationally bound 
clum ps within th e disk and determine disk fragmentation, 
see lLodatdl2007h . Since the accretion rate during flares is 
much lower than during the GRB, the neutrino mechanism 
is not v iable for powering the flare s and MHD driving is 
favored (|Barkov fc Komissarovll2008l ). 

One remarkable result we found in the present X-ray 
flares sample is that they have a ratio w/t p k approximately 
constant with time (see Fig. [3}. This is not expected for the 
internal shock model since the arrival ti me is not related 
to the conditions of the collision (see e.g. iKobavashi et al] 
1 19971 ; H amirez- Ruiz fc Fenimord l2000h and in fact this is 
not found in BATSE prompt emission pulses, where the 
width remains constant throughout the GRB time h istory 
(|Norris et al.l 1 19961 ; iRamirez-Ruiz fc Fenirnore] 120001 ). The 
only way to avoid this discrepancy is that it reflects a dif- 
ferent behaviour of the progenitor generating the pulses. A 
positive correlation between duration and timescale in flares 
(see Fig. [2}, as well as an anticorrelation between duration 
and peak luminosity (see Fig. [7] lower panel), is expected in 
case of gravitat ional instabilities l eading to fragmentation of 
the outer disk (|Perna et al.l l2006). A complete explanation 
for the tight coupling of the evolution of the rise and decay 
times is, however, still missing. The analysis of the late flares 
sample will put more stringent constraints on this trend. 

Under the assumption that the burst is produced via 
synchrotron emission, the internal shock model requires that 
the shock occurs at a distance from the center of explosion 
that is of the order of 10 17 cm for several bursts with in- 
ferred source Lorentz factor larger than ~ 1000. For the de- 
celeration radius to be larger than the internal shock radius, 
the circumburst medium density must be extremely low. 
Fast variability can be reconciled with large emitting dis- 
tance if the emitting material ( fundamental emitters) moves 
relativistically within the jet (Lvutikov fc Blandford1l2003l ; 
iLvutikovl 12009 ; lLazar et al.il2009l ; lKumar fc Naravanll2009l ). 
The fundamental emitters model needs however further de- 
velopment. First, it is not clear how such macroscopic rela- 
tivistic motions can be generated and sustained. Then, if the 
emitters are radiating long before their velocity points to- 
ward the observer and they continue to emit long after they 
move away, there is no reason for a difference the rising and 
decaying phase of the pulses that we found in the present 
sample. Furthermore, this model predicts symmetric pulses. 

The asymmetry of the prompt pulses is one of the few 
recurrent patterns that can be distinguished among the 
vast range of complex GRB light-curves and the variety 
of GRB pulses (see e.g. iNorris et al.l 1 19961 ; iKocevski et al.l 
120031 ; H orris et al] 120051 . and references therein). Studies 
on bright BATSE light curves revealed the so called GRB 
pulse paradigm, according to which narrower p ulses tend to 
be m ore symmetric and have harder spectra l|Norris et al.l 
1996). This paradig m has not been confirmed in the 
case of wide pulses (INorris et al.l 120051 ) or single pulses 
(|Kocevski et al.ll2003l ): no evidence for correlation between 
width and asymmetry has been found for simple FRED 
pulses. The finding that X-ray flares which happen hundreds 
of seconds after the prompt emission show asymmetry values 
very similar to the prompt broad pulses while being charac- 
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terized by a larger width, carries important information on 
the GRB physical mechanism: it strongly indicates that the 
rise and the decay times of the pulses do not evolve indepen- 
dently from one another; instead, their evolution is tightly 
coupled. In the simplest shell collision scenario, the pulse 
rise phase is due to the shell energization while the decay 
phase is produced by the cooling of the energized particles 
and the curvature of the shell. The similarity between the 
asymmetry values of the prompt and flare emission would 
point to a similar underlying physical mechanism: in this 
case, our results imply that the observed rate at which the 
shell becomes active to produce the flare emission is depen- 
dent on the decay timescale and hence the curvature of the 
shell. This would produce flares with a temporal profile simi- 
lar to the prompt emission but stretched in time, as the time 
proceeds, as observed. 

Flares are not necessarily the result of late central en- 
gine activity, but may be produced in the decelerating phase 
of the flow. High a a flows can be prone to MHD instabili- 
ties during their interactions with the circumburst medium. 
The instabilities can result in energy release in localized re- 
gions through magnetic reconnection. In this picture, the 
presence of multiple flares, often observed in GRBs, sim- 
ply corresponds to multiple reconnection regions and in- 
deed it may be possible that dissipation in one region trig- 
gers instabilitie s and magnetic di ssipations in nea rby regions 
l)Giann ios 2006). The analysis bv lGianniosI f2006) shows that 
the isotropic equivalent energy emitted in a single flare _Efl are 
and produced by a single reconnection event is limited and 
related to the ratio w/t p k by the relation: 



E 



flare 



< 5e 



/ w \ Efs 



(8) 



where Efs is the isotropic energy of the forward shock, 
e ~ 0.1 the fraction of the Alfven speed of the magnetic 
reconnection in a strongly magnetized plasma, a a parame- 
ter with typical values 4 in a constant density medium and 2 
in the presence of stellar wind. The flare energy is therefore 
a rather strong function of the ratio w/t p k observed. For the 
XRT flares we derived w/t p u ~ 0.23 with a standard devia- 
tion 0.14 that would call for flares having a small fraction of 
the energy in the forward shock (which can be some 10 times 
the observed energy in the prompt emission). The flares we 
observe are not in contradiction within the errors with this 
relation. The dimensions of the reconnection region implies 
that fast evolving flares are less energetic than the smoother 
ones. In the present sample we do not have a large enough 
flare range of the ratio w/t p k to test this effect and we find 
that within errors we have the same average energy. This 
effect will be better tested in the work in progress on late 
flares. It remains to be seen whether this model can quan- 
titatively reproduce the observed decrease of the energy of 
the flares as function of time after the burst. 

The BATSE sample reveals two types of prompt emis- 
sion: prompt emission showing many overlapping short 
pulses (as for instance GRB991216) and prompt emission 
presenting a few rather wide pulses easily distinguishable 
and showing spectral lag s. In agreement with the frequency 
distribution derived by iQuilligan etafl (|2002h the number 
of long lag pulses increases for GRBs detected toward the 
sensitivity of the BATSE threshold while bright GRBs are 
characterized by many short overlapping spikes (we use the 



words spikes and pulses as synonymous). This also implies 
that the distribution function of GRBs, similarly to the one 
of many classes of objects, increases toward the faint end and 
that the number of bright GRBs is very rare. The present 
analysis of the X-ray flares sample possibly indicates that 
X-ray flares belong to the class of GRBs that dominate the 
tail of the distribution function. 

Any model put forward to explain the GRB phenomena 
has to account for a some kind of memory of the central 
engine testified by Fig. 1121 this is able to produce distinct 
episodes of emission -flares- where each flare determines a 
relative hardening with respect to the previous emission, but 
with an average energy which becomes softer as the burst 
progresses. 



6 SUMMARY AND CONCLUSION 

The main result of this work is that each flare seems to retain 
a memory of the previous events, so that, as time progresses, 
each flare is weaker and softer than the preceding one. In 
particular with this new sample of flares we confirmed all 
the findings of Paper I. Furthermore, thanks to the analysis 
in 4 XRT bands and to the increased number of GRBs with 
redshift, we were able to show the following: 

• the width of flares decreases with energy: w oc £~ ' 5 , 
with a power-law index that is comparable to what has been 
determined for the prompt emission spikes; 

• flares are asymmetric, with a rise to decay ratio 
trise/^dccay = 0.49 similar to prompt emission spikes. No 
flare is found with t r isc/idccay > 1 ; 

• both the rise time and the decay time of each flare lin- 
early evolve with time. Their evolution is such that the rise- 
to-decay ratio is constant with time, implying that both time 
scales are stretched of the same factor; 

• the width linearly evolves with time: w ~ 0.2 t p k- This, 
together with the previous point is one of the key feature 
that strongly distinguishes the flare emission with respect 
to the prompt phase; 

• the flare peak intensity decreases with time: on aver- 
age, late time flares have lower peak intensities. However, 
we caution that the relation is highly dispersed; 

• the mean isotropic flare energy of the sample is about 
10 51 erg and the flare mean SED is a power-law with spectral 
index ~ 1.1. As expected, the flares are much softer than the 
prompt emission; 

• the last key point is the presence of global softening: 
in multiple-flare GRBs, the flares follow a softening trend 
which causes later time flares to be softer and softer. 

The conclusion is that while we are making signifi- 
cant progress in our characterization of the properties of 
flares and their relation to the prompt emission spikes and 
prompt emission energy, at the moment there is no satisfac- 
tory model explaining their origin, evolution and energetics. 
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